
R_short_reference.tex
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% This file is in utf-8 unicode and under           %
% Creative Commons Noncommercial Share Alike 3.0    %
% http://creativecommons.org/licenses/by-nc-sa/3.0/ %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
\documentclass[
    a4paper,
    fontsize=9pt,%Grundschrift 10pt, 11pt, 12pt
    %draft,%zum anzeigen typographischer Fehler + Ausschalten der Grafiken
%     openany,
    DIV30,%DIV20 -> große Textfläche, DIV10 -> kleine Textfläche
    landscape,
    DIVcalc,%optimalen DIV-Wert berechnen
    %twoside,% zweiseitig
    %bigheadings,% Kopfzeilen groß
    %1headlines,% Anzahl Kopfzeilen
    %BCOR1.5cm,%Bindekorrektur
    %liststotoc, % Listen ins Inhaltsverzeichnis
    idxtotoc, % Index mit ins Inhaltsverzeichnis
    bibtotoc,%Bibliographie mit ins Inhaltsverzeichnis
    %bibtotocnumbered,%Bibliographie nummeriert oder nicht
    %liststotocnumbered,
    %titlepage,%  ExtraTitel
    %notitlepage% kein ExtraTitel
    onelinecaption,% Captions wenn einzeilig, dann zantriert, sonst Block
    %noonelinecaption,% Keine Sonderbehandling
    %tablecaptionbelow,
    tablecaptionabove,
    %origlongtable,% KOMA definiert
    %headinclude,%Kopf zum Text dazu
    %headexclude,%Kopf nicht zum Text dazu
    %footinclude,%Fuß zum Text dazu
    %footexclude,%Fuß nicht zum Text dazu
    %mpinclude,%Marginalien zur Textfläche dazu
%     twocolumn,
    mpinclude=false%Marginalien nicht zur Textfläche
    ]{scrartcl}% KOMA book Klasse
\usepackage{nameref}  % refeffing to names
\usepackage{amssymb}
\usepackage{amsmath}
% \usepackage{enumitem} % managing margins in itmeize description etc.
%%% vertikal
%  topsep
%  partopsep
%  parsep
%  itemsep
%%% horizontal
%  leftmargin
%  rightmargin
%  listparindent
%  labelwidth
%  labelsep
%  itemindent

\usepackage[utf8]{inputenc}
\usepackage[german,english]{babel} %    !!! alle \figurename \tablename sind jetzt in:
  \selectlanguage{english}
  \addto\captionsgerman{\renewcommand{\figurename} {Abb.}} % umzudefinieren
  \addto\captionsenglish{\renewcommand{\figurename} {Fig.}} % umzudefinieren
  \addto\captionsenglish{\renewcommand{\tablename} {Tab.}} % umzudefinieren
\usepackage[
  babel,
  english=american,%british,%american
  german=quotes]
  {csquotes} % auto qoutes
\MakeAutoQuote{«}{»}
% \defineshorthand{"`}{\openautoquote}
% \defineshorthand{"'}{\closeautoquote}
%   \usepackage[
%     style=authoryear-comp,
%     sorting=nyt, % name year title
%     hyperref,
%     babel=hyphen,
%     date=short,
%     backref % Literaturliste -> schreibt 'S.: 20'
%     ]
%   {biblatex}% ×
%   \bibliography{/home/plankandreas/Literatur/Literatur-utf8}
%   \bibliography{/home/plankandreas/Documents/Literatur/Literatur-utf8}
% \usepackage[sectionbib]{natbib}      % Autor, Jahr - Zitierung
\usepackage[T1]{fontenc}             % für ü ä ö separates Zeichen kein u + ¨
\usepackage{lmodern}
  \renewcommand*\familydefault{\sfdefault}

\usepackage{calc}                    % damit geht z.B. \textwidth-2em
\usepackage{ifthen}
\usepackage[english]{varioref}        % variable Verweise: "Abb. 6 'auf Seite' 14"
\usepackage{xcolor}                  % Farben verbessertes color-Paket
  \setlength{\fboxsep}{0pt}
%   \setlength{\fboxrule}{0pt}
\usepackage{scrtime}                  % Zeit
\usepackage{textcomp} % for listings
 \definecolor{CadetBlue}{cmyk}{0.62,0.57,0.23,0}
\usepackage{listings}
\lstset{% general command to set parameter(s)
  basicstyle=\ttfamily\small, % print whole in small
 keywordstyle=\ttfamily\color[HTML]{3A6D96}, % blue
 identifierstyle=\ttfamily\color[HTML]{4A5D08},% main etc
 commentstyle=\color[HTML]{838183},
 stringstyle=\color[HTML]{8C550C},% brown
 resetmargins=true,
 xleftmargin=0.5em,
 xrightmargin=0.5em,
%  linewidth=0.98\linewidth,
%  numbers=left, % numbers on the left
%  numberstyle=\tiny\rmfamily, % Tiny numbers
%  stepnumber=2, % number every second line of code
%   numbersep=5pt, % 5pt seperation between numbering and code listing
  % caption
  abovecaptionskip=-1ex,%\smallskipamount
  belowcaptionskip=0pt,%\smallskipamount
  showstringspaces=false,
  % × Sonderzeichen
  literate={°}{\textdegree}1 {ü}{\"{u}}1 {ö}{\"{o}}1 {ä}{\"{a}}1 {Ü}{\"{U}}1 {Ö}{\"{O}}1 {Ä}{\"{A}}1 {ß}{{\ss}}1 {ψ}{psi}3 {θ}{theta}5 {²}{$^2$}1 {₁}{$_1$}1 {π}{PI}1 {’}{'}1 {–}{--}1 {×}{$\times$}1 {→}{$\rightarrow$}1 {←}{$\leftarrow$}1 {…}{\dots}3 {↔}{$\leftrightarrow$}1,
  upquote=true, % ''
  flexiblecolumns=true,
  keepspaces=true,
  inputencoding=utf8,
  language=R,
  breaklines=true,
  breakatwhitespace,
 prebreak=\mbox{$\hookleftarrow$},
%   frame=brtl,
  frameshape={ryr}{n}{y}{nnr}, % {top} {left} {right} {bottom}
  otherkeywords ={
  ->, ->>, <-, <<-, <=, =>, >=, ==, !=
  },
morekeywords={% functions ×
  acf,ar,args,argsAnywhere,arima,arima.sim,as.matrix,axTick,asking,arrowLegend,
  bgroup,box3d,bquote, byrow,
  chainToXY,click4legend,colMeans,colSums,color.gradient,
  data.frame, dbConnect, dbListTables, dbListFields, dbSendQuery, dbDisconnect, dev.copy, dev.copy2eps, dev.off, dget, dotchart, dput, dist,
  expression,
  fetch,filled.contour,
  getAnywhere,getharmonics,gradient.rect,group,
  hclust,heat.colors,heatmap.2,heatmap,
  install.packages,interp.new,interp.old,is.na,is.null,isoMDS,%
  listExpressions,layout.show,line.labels.add,
  map,map.axes,map.scale,maxBias,mapply,message,metaMDS,ms,modelEquation,
  na.rm,na.omit,nlmin,
  odbcConnectExcel,odbcClose,odbcConnectAccess,
    ordicluster,ordiellipse,ordihull,ordispider,ordisurf,
  pi,pie,plot.depth,points3d,plane3d,plot.new,plotchain,plotnef,plot.ts,
  read.csv, read.csv2,readchain,readnef,replicate,respect, remove.packages,row.names,rowMeans,rowSums,
  save.image,scatterplot3d,seasonal,showDefault,sqlFetch,stopifnot,sys.time,system.time,
  table.value, termplot, textWithBGColor, thigmophobe.labels, topo.colors,ts.plot,
  update.packages,
  strheight,str,
  wa,wisconsin,
  xyz.convert,
},
morestring=[b]",
morestring=[d]’,
classoffset=1,
deletekeywords=[0]{
  add,
  col,
  end,package,
  start,sub
},
morekeywords={% options ×
  add,adj,ann,at,axis.top,
  bg,border,bty,bty,
  cex,cex.x.axis,cex.y.axis,clabel.c,clabel.r,clegend,csize,
  colnames,col,col.axis,col.grid,col.labels,color,color.minscale,color.bg,ColSideColors,Colv,contriburl,
  dbname,dec,dendrogram,dep,dependencies,din,distfun,
  end,
  fill,FUN,
  hclustfun,header,height,heights,highlight.3d,host,
  INDEX,
  l.type,l.width,labels,lib, lib.loc, linear,lp.color,lty,lwd,
  main,mar,mar.bottom,mar.outer,mar.right,mar.top,method,mgp,min.scale.level,min.scale.rel,min.scaling,
  MARGIN,mfrow,mfcol,
  n,no.readonly,nx.minor.ticks,ny.minor.ticks,
  oma,omi,orientation,
  p.bgcolor,p.size,p.type,package,panel.first,panel.last,
    password,pch,plot.after,
    plot.before,plot.type,polygon.color,
  res,repos, rotation,row.labels,RowSideColors,Rowv,
  sep,show.na,side,sheet, skip, srt,start,sub,subtitle,
  tck,text.scale,tick,tracecol,txt.xadj,txt.yadj,type,
  usr,user,
  vfont,
  wa.order,wieoft,which.max,which.min,width,widths,
  x,X,x0,x1,xaxes.equal,xaxis.num,xaxis.ticks.minmax,xaxt,xright,xlab,xlabel,xlim,xo,xpad,xpd,xleft,
  y,y0,y1,yaxis.first,yaxis.lab,yaxis.num,yaxis.ticks,yaxt,ybottom,ylab,ylabel,ylim,yo,ypad,ytop,
  z,
},
keywordstyle=\color{blue},
alsoletter={_\$},%
alsodigit={.},%
classoffset=2,
morekeywords={
  NA,NaN
},
keywordstyle=\color{red!80!black},
classoffset=3,
morekeywords={
  F,FALSE,
  Inf,
  NULL,
  LETTERS,letters,
  month.abb,month.name,
  T,TRUE,
},
keywordstyle=\color{green!30!black},
classoffset=0,
escapeinside={(*}{*)}
}
% exampleblock listing package
  \lstdefinestyle{exampleblock}{frameshape={ryr}{n}{y}{nnr}} % {top} {left} {right} {bottom}

\newcommand{\comment}{\color{gray}\itshape}%
\newcommand{\commentBlue}{\bfseries\color{blue!50!black!70}}

\usepackage[%bookmarksopen,
            urlcolor=blue,
            citecolor=blue,
            linkcolor=blue,
            colorlinks=true,
            breaklinks=true,
            draft=false,
            pdftitle={R short reference sheet},
            pdfauthor={Andreas Plank},
            pdfkeywords={R, short reference sheet, R-project, free, cheat sheet},
            pdfsubject={help for statistical program R (http://www.r-project.org)},
            pdfstartview=FitV, % H - horiz.Breite, V - vert.Breite, HB - horiz. Boundingbox (Textkörper)
            pdfpagemode=UseOutlines,  % UseNone - Bookmarks ausblenden; UseThumbs - Thumbs zeigen; UseOutlines - Bookmarks zeigen
            ]{hyperref}              % Verweise als klickbare Links
  \urlstyle{sf} % style for \url{}
\usepackage{tikz}                  % Zeichnen \tikz draw[->] (1em,0em) -- (2em,1em);
  \usepgflibrary{arrows}
  \usetikzlibrary{backgrounds}
\graphicspath{{./img}}
\usepackage{multicol}
\usepackage{titlesec}
% \usepackage{makeidx}                 % Index
%×

% definitions titlepage ×
%   \titlespacing*{ command }{ left }{ beforesep }{ aftersep }[ right ]
  \titlespacing*{\section}{0pt}{*0.1}{*0.0}
  \titlespacing*{\subsection}{0em}{*0.0}{*0.0}
  \titlespacing*{\subsubsection}{0pt}{*0.0}{*0.0}

  % \titleformat*{\section}{\normalfont\normalsize}
  % \titleformat*{\subsection}{\normalfont\normalsize}
  % \titleformat*{\subsubsection}{\normalfont\normalsize}
  % TOC depth countering
  \setcounter{tocdepth}{3}
  \setcounter{secnumdepth}{3}

  \usepackage{colortbl} % für \columncolor
%   \titleformat
%     {name=\section} % commands
%     [block]                     % shape: display, hang, block, frame
%     {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\centering\columncolor{blue!30}}p{0.95\columnwidth}@{}}}      % format
%     {\thesection}                  % label
%     {0.5em}                         % sep <->
%     {\vspace*{-4ex}}            % code before
%     [\label{sec:\thesection}\end{tabular}]    % code after
%   % subsections numberless
%   \titleformat
%     {name=\subsection,numberless} % commands ,numberless
%     [block]                     % shape
%     {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\centering\columncolor{blue!10}}p{0.95\columnwidth}@{}}}      % format: \titlerule*[0.3em]{.}\normalsize\sffamily
%     {\nameref{sec:\thesection}~$>$~}                  % label
%     {0.0em}                         % sep <->
%     {\vspace*{-4ex}}  % code before
%     [\label{subsec:\thesubsection}\end{tabular}]    % code after
%   % subsubsections numberless
%   \titleformat
%     {name=\subsubsection,numberless} % commands
%     [block]                     % shape
%     %{\titlerule*[0.3em]{.}\normalsize\sffamily}      % format
%     {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\centering\columncolor{blue!10}}p{0.95\columnwidth}@{}}}      % format: \titlerule*[0.3em]{.}\normalsize\sffamily
%     {\nameref{sec:\thesection}~$>$~}  % label
%     {0em}                         % sep <->
%     {\nameref{subsec:\thesubsection}\vspace*{-4ex}~$>$~}   % code before
%     [\end{tabular}]    % code after
  \newlength{\thesectionlenght}
  \titleformat
    {name=\section} % commands
    [block]                     % shape: display, hang, block, frame
    {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\columncolor{blue!30}}p{0.95\columnwidth}@{}}}      % format
    {}                  % label
    {0em}                         % sep <->
    {\vspace*{-4ex}}            % code before
    [\label{sec:\thesection}\end{tabular}\settowidth{\thesectionlenght}{(\thesection}\hspace*{-\thesectionlenght}(\thesection)]    % code after
  % subsections numberless
  \titleformat
    {name=\subsection} % commands ,numberless
    [block]                     % shape
    {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\columncolor{blue!10}}p{0.95\columnwidth}@{}}}      % format: \titlerule*[0.3em]{.}\normalsize\sffamily
    {$>$~}                  % label \nameref{sec:\thesection}
    {0.0em}                         % sep <->
    {\vspace*{-4ex}}  % code before
    [\label{subsec:\thesubsection}\end{tabular}\settowidth{\thesectionlenght}{(\thesubsection}\hspace*{-\thesectionlenght}(\thesubsection)]    % code after
  % subsubsections numberless
  \titleformat
    {name=\subsubsection} % commands,numberless
    [block]                     % shape
    %{\titlerule*[0.3em]{.}\normalsize\sffamily}      % format
    {\hspace{0.6em}\begin{tabular}[t]{@{}>{\normalsize\sffamily\columncolor{blue!10}}p{0.95\columnwidth}@{}}}      % format: \titlerule*[0.3em]{.}\normalsize\sffamily
    {~$>>$~}  % label \nameref{sec:\thesection}
    {0em}                         % sep <->
    {\nameref{subsec:\thesubsection}\vspace*{-4ex}~$>$~}   % code before
    [\end{tabular}\settowidth{\thesectionlenght}{(\thesubsubsection}\hspace*{-\thesectionlenght}(\thesubsubsection)]    % code after

  % \titleformat{command}[shape]{format}{label}{sep}{before}[after]
  % sections numbered
  % \titleformat
  %   {name=\section} % commands
  %   [hang]                     % shape
  %   {\titlerule[0.8pt]\vspace*{0.5ex}\normalsize\sffamily}      % format
  %   {\thesection}                  % label
  %   {0.5em}                         % sep <->
  %   {\centering}            % code before
  %   [\label{sec:\thesection}]    % code after
  % % subsections numberless
  % \titleformat
  %   {name=\subsection,numberless} % commands
  %   [hang]                     % shape
  %   {\titlerule*[0.3em]{.}\normalsize\sffamily}      % format
  %   {\nameref{sec:\thesection}}                  % label
  %   {0.0em}                         % sep <->
  %   {~$>$~}            % code before
  %   []    % code after
  % % subsubsections numberless
  % \titleformat
  %   {name=\subsubsection,numberless} % commands
  %   [hang]                     % shape
  %   {\titlerule*[0.3em]{.}\normalsize\sffamily}      % format
  %   {\nameref{sec:\thesection}}  % label
  %   {0em}                         % sep <->
  %   {~$\ggg$~}            % code before
  %   []    % code after
  %%%%%%%%
  % \titleformat{command}[shape]{format}{label}{sep}{before}[after]
  % \titleformat
  %   {name=\chapter,numberless}
  %   [display]
  %   {\normalfont\Large\bfseries}
  %   {\hrulefill}
  %   {0pt}
  %   {\centering\large}
  %   [\vspace*{-1ex}\hrulefill]

% × tikz icons
  % sort function
  \newcommand{\sort}[1][->]{\begin{tikzpicture}[scale=0.5,overlay]
  \ifthenelse{\equal{#1}{->}}
  {\foreach \key/\val/\pos in {0/A/3.5,1/B/1.0,2/C/-1.5}}% if ->
  {\ifthenelse{\equal{#1}{ok<-}}% old keys
    {\foreach \key/\val/\pos in {2/C/3.5,1/B/1.0,0/A/-1.5}}
    {\foreach \key/\val/\pos in {0/C/3.5,1/B/1.0,2/A/-1.5}}}% if otherwise
    \path node[scale=0.5] (zero\val)  at (0.0em,\pos ex) {\key}
          node[scale=0.5] (asign) at (1.3em,\pos ex) {=>}
          node[scale=0.5] (three\val) at (2.8em,\pos ex) {\val};
    \draw[->,line width=1pt, scale=0.5] (threeA.east) -- (threeC.east);
  \end{tikzpicture}}
  % ksort keysorts
  \newcommand{\ksort}[1][->]{\begin{tikzpicture}[scale=0.5,overlay]
  \ifthenelse{\equal{#1}{->}}
  {\foreach \key/\val/\pos in {0/A/3.5,1/B/1.0,2/C/-1.5}}
  {\foreach \key/\val/\pos in {2/C/3.5,1/B/1.0,0/A/-1.5}}
    \path node[scale=0.5] (zero\val)  at (0.0em,\pos ex) {\key}
          node[scale=0.5] (asign) at (1.3em,\pos ex) {=>}
          node[scale=0.5] (three\val) at (2.8em,\pos ex) {\val};
    \draw[->,line width=1pt, scale=0.5] (zeroA.west) -- (zeroC.west);
  \end{tikzpicture}}
  %  data types
    % boolean
    \newcommand{\bool}{%\begin{tikzpicture}[inner sep=0pt, scale=0.7]
      %\node[scale=0.7]  (true) at (0em,1ex) {T};
      %\node[scale=0.7] (false) at (0.7em,0ex) {F};
      %\draw[yshift=0.0ex] (-0.2em,0ex) -- (0.8em,1.5ex);
    %\end{tikzpicture}
      \begin{tikzpicture}
      \node[draw, scale=0.6] {T/F};
    \end{tikzpicture}}
    % \integer
    \newcommand{\integer}{\begin{tikzpicture}
      \node[draw, scale=0.6] {0-9};
    \end{tikzpicture}}
    % \float
    \newcommand{\float}{\begin{tikzpicture}
      \node[draw, yscale=0.6,xscale=0.4] {1.209};
    \end{tikzpicture}}
    % \strg
    \newcommand{\strg}{\begin{tikzpicture}
      \node[draw, scale=0.6] {A-Z};
    \end{tikzpicture}}
    % array
    \newcommand{\arr}{\begin{tikzpicture}[scale=0.25,baseline]
    \foreach \key/\val/\pos in {0/A/4.5,1/B/2.0,2/C/-0.5}
      \path node[scale=0.3] (zero\val)  at (0.0em,\pos ex) {\key}
            node[scale=0.3] (asign) at (1.3em,\pos ex) {=>}
            node[scale=0.3] (three\val) at (2.8em,\pos ex) {\val};
      \draw (-1em,-2ex) rectangle (4em,6ex);
    \end{tikzpicture}}
    % object
    \newcommand{\obj}{\begin{tikzpicture}
      %\shade[ball color=gray] (0em,1ex) circle (0.8ex) node[color=white,font=\bfseries, inner sep=0pt,scale=0.35] {Obj};
      \draw[fill=gray, color=gray] (0em,1ex) circle (0.8ex) node[color=white,font=\bfseries, inner sep=0pt] {O};
    \end{tikzpicture}}
    % \NULL
    \newcommand{\NULL}{\begin{tikzpicture}
      \node[draw, yscale=0.6,xscale=0.45] {NULL};
    \end{tikzpicture}}
    % \void
    \newcommand{\void}{\begin{tikzpicture}
      \node[draw, yscale=0.6,xscale=0.45] {void};
    \end{tikzpicture}}
    % \mixed
    \newcommand{\mixed}{\begin{tikzpicture}
      \node[draw, yscale=0.6,xscale=0.4] {mixed};
    \end{tikzpicture}}
  % pencil with paper block
  \newcommand{\example}{%
    \begin{tikzpicture}[overlay]
      \draw (0em,0ex) rectangle (1em,2ex);
      \foreach \y in {0.4,0.6,...,1.8}  \draw[very thin] (0.2em,\y ex) -- (0.8em,\y ex);
      \foreach \x in {0.1,0.3,...,0.9}  \draw[thin,xshift=0.05em] (\x em,1.8ex) arc (270:0:0.25ex);%
      \draw[line width=3pt,shorten >=1.8pt]                                 (1em,2ex) -- (0.5em,0.9ex);
      \draw[line width=0.5pt,-latex',shorten >=-2.8pt]                    (1em,2ex) -- (0.5em,0.9ex);% pencil tip
      \draw[line width=2pt,shorten >=1.2pt,shorten <=0.5pt,red!50!yellow] (1em,2ex) -- (0.5em,0.9ex);
    \end{tikzpicture}\hspace*{1.0em}}
  % info
    \newcommand{\infonote}[2][\columnwidth]{%
    \begin{minipage}[c]{1em}
      \begin{tikzpicture}%[baseline=(current bounding box.north)]%
          \draw (0em,0ex) rectangle (1em,2ex);%
          \foreach \x in {0.1,0.3,...,0.9}  \draw[thin,xshift=0.05em] (\x em,1.8ex) arc (270:0:0.25ex);%
          \draw[anchor=mid] (0.5em,0.7ex) node{i};%
      \end{tikzpicture}\end{minipage}~\begin{minipage}{#1-2em}
    \tikz \node [inner sep=0pt,text width=\textwidth,font=\rmfamily\scriptsize] {#2};
    \end{minipage}}%

    \newcommand{\warn}{%
      \begin{tikzpicture}[overlay]%[baseline=(current bounding box.north)]%
          \draw (0em,0ex) rectangle (1em,2ex);%
          \foreach \x in {0.1,0.3,...,0.9}  \draw[thin,xshift=0.05em] (\x em,1.8ex) arc (270:0:0.25ex);%
          \draw[anchor=mid, color=red,font=\bfseries\itshape] (0.5em,0.7ex) node{!};%
      \end{tikzpicture}\hspace*{1.0em}}%
  % graphical icons. Usage:
    % \icon{info} there must be a file named info.png!!!
    % \icon[3ex]{info} scaling to 3ex
    % possible values: info, package, function
  \newcommand{\icon}[2][2ex]{%
      \vspace*{0pt}\begin{tabular}[c]{@{}c@{}}%
        \vspace*{-0.5ex}\includegraphics[height=#1]{#2.png}%
      \end{tabular}%
    }%
%     \newcommand{\iconInfo}{\includegraphics[height=2ex]{info.png}}%
%     \newcommand{\iconPackage}{\includegraphics[height=2ex]{package.png}}%
%     \newcommand{\iconFunction}{\includegraphics[height=2ex]{function.png}}%

% title ×
  \title{R short reference}
  \author{Andreas Plank}

\parindent0em\parskip0ex

% \makeindex
\begin{document}

\begin{multicols}{3}
\begin{center}
  {\includegraphics[height=2.8ex]{Rlogo.png} \bfseries\Large Short Reference Sheet}\\
  \href{mailto:andreasDotplankAtwebDotde?subject=R-Reference}{Andreas Plank} (version \today)\\
  License: \href{http://creativecommons.org/licenses/by-nc-sa/3.0/}{Creative Commons Noncommercial Share Alike 3.0}
\end{center}
\fbox{
\begin{minipage}{\columnwidth-1em}
  Legend: %
  \begin{tabular}[t]{@{}cl}
  \icon{info} \infonote[3em]{Note} & information/help, note\\
  \icon{function} & a function\\
  \icon{package} & a package or library\\
  \example & an example\\
%   \warn & warning\\
  v2.8+ & indicates a R-version\\
  \end{tabular}
\end{minipage}
}
\smallskip

\icon{info} R is developed by humans who are sometimes lazy to write endless texts or commands and instructions. Therefore you'll find a lot of functions just briefly named like \lstinline~c(..)~ that \textit{c}ombines something ;-)\,$\ldots$\,

% \tableofcontents


\section{Basics}

\subsection[Help]{Help \icon{info}}
See FAQ either in the local HTML-Help system or online at \url{http://cran.r-project.org/faqs.html}.
\begin{lstlisting}
?plot # for plot function (in LOADED libraries/packages)
??plot # searches in ANY library/package (v2.8+)
??utils::data # all for data-(*\icon{function}*) explicit in (*\icon{package}*) utils
# additional help settings
  options(help_type = "html") # browser is forced
  options(browser="kfmclient newTab") # alter default
# apropos(*\icon{function}*) lists currently available functions + vars
  apropos('plot')  # '*plot*'; BTW regular expressions can be used:
  apropos('^plot') # 'plot*' - i.e. plot-something
  apropos('plot$') # '*plot' - i.e. something-plot
  ls() # lists all userdefined things
# getting examples/demos
  example(plot) # watch the example of plot-(*\icon{function}*)
  demo() # listing of all demos currently available
  demo(graphics) # R's graphics capabilities
  demo(image)    # image-like graphics of R
  demo(persp)    # extended persp() examples
  demo(plotmath) # examples of mathematical annotation
\end{lstlisting}


\subsection{Special characters}

Specific characters ensure the 'communication' with R. Space characters are ignored. See also \lstinline~?Syntax~.
\begin{lstlisting}
# Comments are ignored by R (there are no multi-line)
?
  ?plot # launch help system for plot-(*\icon{function}*)
:
  2:-1 # is short-cut for sequence, returns 2, 1, 0, -1
  utils::data() # explicit use of data-(*\icon{function}*) in (*\icon{package}*) utils
.
  2.5 # dot is decimal point; take care when import data
  help.search(..) # can be used in function names
,
  # separates (*\icon{function}*)-arguments, entries, ...
  c(2, 6, 10) # c-(*\icon{function}*) combines everything: some numbers(*\columnbreak*)
;
  plot(1:5); points(5:1)  # multiple in a single line
'' ""
  c('text strings', "Hi") # c-(*\icon{function}*) combines some text
$ @
  mydata$columname # accessing columns in a data.frame
  object@name      # accessing within objects
+ - * / ^ # operational characters: 3 * 5 or 4^3 is (*\comment4\textsuperscript 3*)
<- ->   # assigning things
  a <- 10; 10 -> a # both is the same
<= => >= == != ! # comparison; != is NOT ! negates
|| | && &        # logical comparison: OR AND
\end{lstlisting}
\vspace*{-2ex}
\begin{lstlisting}[title={«Saving» or assigning things. \texttt{save.image()} saves workspace.}]
a <- 10  # assign 10 to 'a' locally
a = 10   # assign 10 to 'a' locally
10 = a   # assign 10 to 'a' locally
10 -> a  # assign 10 to 'a' locally
a <<- 10 # assign 10 to 'a' globally
10 ->> a # assign 10 to 'a' globally
a # returns now still 10
a <- append(a, 0:1) # special append-(*\icon{function}*)
  # would be the same: a <- c(a, 0:1)
a # returns now 10  0  1
a <- c(1, 2, 3)   # assigning numbers in a vector
a <- c(1, 2, '3') # treated as characters for ALL
a <- list(1,2,'3')# treated as 1, 2, '3' as list object
\end{lstlisting}
\vspace*{-2ex}
\begin{lstlisting}[title={Brackets: \texttt{\{\,$\ldots$\,\} [\,$\ldots$\,] (\,$\ldots$\,)}}]
(...) # round brackets:
  (mydata) # forces mydata to be printed in R-console
  plot(...) # indicates ANY function
{...} # curly brackets:
  {# start grouping
    ... # a lot of R-Code
  }# end grouping
[..] [..,..] [[..]] # access an R-object's index
  myvector[2] # second element
  # in data frames, lists
  mydata[r,c]  # access either row or column or both
\end{lstlisting}
\vspace*{-1ex}
\icon{info} «>~\nameref{sec:data:accessing}» \vpageref{sec:data:accessing}.
\subsection{Functions}
\begin{lstlisting}
# EACH function has round braces
aFunctionName(arg1 = setting, arg2 = setting)
(*\example*) a <- 1:3; b <- 4:2
  plot(a, b) # will plot plot(x=a, y=b)
  plot(b, a) # will plot plot(x=b, y=a)
  plot(y=b, x=a)# same as plot(a, b) but explicit assig-
  # ning as 'x=a' doesn't worry about an argument's in-
  # ternal defined position, i.e. is sometimes safer
args('plot.default')# accessing arguments of a function
getAnywhere('plot') # accessing the code of plot-(*\icon{function}*)
\end{lstlisting}
\vspace*{-1ex}
\subsection{Predefined words}
\begin{lstlisting}[title= {Reserved words, see also \texttt{?Reserved}}]
TRUE T FALSE F # boolean values
Inf  # indicates an infinite value
NaN  # means 'not a number'
NA   # indicates an entry to be not available
NULL # represents the null object
LETTERS    # vector "A" "B" "C" "D" ...
letters    # vector "a" "b" "c" "d" ...
month.abb  # "Jan" "Feb" "Mar" "Apr"...
month.name # "January" "February" ...
\end{lstlisting}
\vspace*{-2ex}
\begin{lstlisting}[title= {Reserved words in R's parser, see also \texttt{?Control}}]
function # used for programming a function
if # if-(*\icon{function}*)
  else   # used in combination with if-(*\icon{function}*)
while    # while-(*\icon{function}*) indicates a while loop
repeat   # indicates a repeat loop
for      # for-(*\icon{function}*) indicates a for loop
next     # used in loops
break    # used in loops
\end{lstlisting}
\vspace*{-1ex}
\subsection{Plotting}
High level plots create anew whereas low level plots \emph{add} things.

\begin{lstlisting}[title={Common high level plots.}]
a <- 1:3; b <- 4:2
plot(a, b) # will do plot(x=a, y=b); see also ?pairs()
hist(x) # histogram of frequencies
barplot(x) # histogram as bars
dotchart(x) # stacked plots line by line
pie(x) # circular pie-chart
boxplot(x) # box-and-whiskers
sunflowerplot(x, y) # identical points as 'flowers'
coplot(x~y | z)# conditioning plots + marginal intervals
matplot(x,y) # plot matrices/more than 2 columns at once
plot.ts(x) # time series if x is an ts-object
contour(x, y, z) # contour plot '3D'
filled.contour(x, y, z) # filled contour plot '3D'
image(x, y, z) # colored rectangles
persp(x, y, z) # 3D perspective plots
stars(x) # star (spider/radar) plots & segment diagrams
symbols(x,y,...)# squares,stars,thermometers,boxplots...
termplot(mod.obj) # plot regression terms
\end{lstlisting}
\vspace*{-2ex}
\begin{lstlisting}[title={Common low level plots.}]
points(x, y) # adds points or lines
lines(x, y)  # identical but with lines
polygon(x, y) # draws a polygon
text(x, y, labels, ...) # text at x, y
thigmophobe.labels() # (*\icon{package}*) plotrix; no overlapping labels
mtext(text, side=3, line=0, ...) # adds marginal text
segments(x0, y0, x1, y1) # draws line segments
arrows(x0, y0, x1, y1, angle=30, code=2)# 1:← 2:→ 3:↔
abline(a,b) # draws a line of y = b * x + a
abline(h=3) # draws a horizontal line at 3
abline(v=1) # draws a vertical line at 1
abline(lm.obj) # draws a regression line
rect(x1, y1, x2, y2) # draws a rectangles
legend('topleft', legend="...") # adds the legend
title('My title') # adds a title (and sub-title)
axis(side=3) # 3 adds on top; 1 2 3 4 → bo le to re
box() # draw a box around the current plot
rug(x)# draws small vertical indication lines of x, y
locator(n,type="n",...)#n-coordinates of mouse-click(s)
identify(x,y) # data points with mouse-click(s)
\end{lstlisting}
\vspace*{-1ex}
\subsubsection{Saving images}
\begin{lstlisting}[title={See also in help \texttt{?Devices}. File paths: \lstinline~'../path'~ or \lstinline~'..\\\\path'~}]
getwd() # get current working directory and...
setwd("C:\\path\\to\\my\\working directory") # sets it
dir() # lists content of current working directory
#EPS/PDF is safest vector format; jpeg should be avoided
dev.copy(dev.copy2eps, # a device function: png, pdf,...
  file='filename.eps', # 1 level up: '..\\filename.eps'
  width=par()$din[1], height=par()$din[2],# current w/h
  title= "Title in EPS' or PDF's"
)# end dev.copy()
dev.off() # image now saved
\end{lstlisting}
\vspace*{-1ex}
\subsection[Packages/libraries]{Packages/libraries \icon{package}}
\begin{lstlisting}
install.packages("analogue", dependencies=TRUE)# install
update.packages("analogue", dependencies=TRUE) # update
remove.packages("Rcmdr", lib="C:\\path\\to\\R\\library")
library(analogue) # loads (*\icon{package}*) analogue
require(analogue) # loads (*\icon{package}*) + returns TRUE/FALSE
detach(package::analogue) # remove (*\icon{package}*) from search path
\end{lstlisting}
\vspace*{-1ex}
\section{Data, lists, vectors, R-objects}\label{sec:data}
\subsection{Accessing/filtering/combining data}\label{sec:data:accessing}
Accessing is achieved by using syntax of \lstinline~[..]~ or \lstinline~[..,..]~
\begin{lstlisting}
x[n] # the n-th element
x[-n] # WITHOUT the n-th element
x[1:n] # elements 1 to n
x[-(1:n)] # all EXCEPT elements 1 to n
x[c(1,4,2)] # combined elements 1, 4 and 2
x["name"] # element named "name"
x[x > 3] # all elements greater than 3
x[x > 3 & x < 5] # all elements inbetween 3 and 5
x[x %in% c("factor1","factor2")] # searches strings
x[order(x)] # sorting
\end{lstlisting}
\vspace*{-2ex}
\begin{lstlisting}
attach(mydata) # include row-/columnames in search path
mydata[r,c] # element in row r and column c
mydata[2,] # elements in row 2
mydata[-2,] # elements EXCEPT row 2
mydata[,3:5] # elements in columns 3, 4, 5
mydata[,-(3:5)] # all EXCEPT columns 3, 4, 5
mydata[,c(1,3)] # columns 1 and 3 combined
mydata["myrowname",] # access row name "myrowname"
mydata[["myname"]] # column named "myname"
mydata$name # column named "name"
mydata[,order('mycolname')] # needs attach(mydata)
detach(mydata) # remove mydata from search path
cbind(..,..) rbind(..,..) # combine columns/rows
\end{lstlisting}
\vspace*{-1ex}
\subsection{Dealing with data}
\begin{lstlisting}
ls() # list all current data, variables, ...
str(mydata) # show internal data structure
attach(mydata) # adds mydata to search path
  # col-/row names are now directly available
detach(mydata) # remove mydata from search path
\end{lstlisting}
\vspace*{-1ex}
\subsection{Editing data}
\begin{lstlisting}
fix(mydata) # opens a data editor
\end{lstlisting}
\end{multicols}%
 \vspace*{-2ex}
Following graphics are modified from Paul Murrell «R Graphics». A book on the core graphics facilities of the R language and environment for statistical computing and graphics (Chapman \& Hall/CRC, August 2005). See \url{http://www.stat.auckland.ac.nz/~paul/RGraphics/rgraphics.html}.

\begin{tikzpicture}[remember picture,overlay]
  \node [shift={+(-0.25\paperwidth,-0.19\paperheight)}, text centered, text width=0.4\paperwidth] at (current page.center) {Margins for \emph{one} graphic (detailed). Settings see \texttt{?par}:\\\includegraphics[height=0.38\paperwidth]{custombase-plotregions}};
  \node [shift={+( 0.27\paperwidth,-0.19\paperheight)}, text centered, text width=0.4\paperwidth] at (current page.center) {Margins for multiple plots:\\\includegraphics[height=0.38\paperwidth]{custombase-baseregionsnfig.pdf}};
  \node [shift={+( 0.0\paperwidth,-0.19\paperheight)},text centered, text width=0.125\paperwidth] at (current page.center) {Text adjustment by e.g. \texttt{adj=1} or \texttt{adj=c(x,y)}:\\\fbox{\includegraphics[height=0.23\paperwidth]{custombase-textalign-vertical}}};
%   \node [shift={+(-0.30\textwidth,-0.40\textheight)},text width=0.45\textwidth] at (current page.center) {Margins one graphic:\\ \includegraphics[height=\textwidth]{custombase-baseregions1fig}};
%   \node [shift={+(-0.30\textwidth,-0.00\textheight)},text width=0.45\textwidth] at (current page.center) {Margins for multiple n plots:\\ \includegraphics[height=\textwidth]{custombase-baseregionsnfig}};
%   \node [shift={+( 0.30\textwidth,-0.40\textheight)},text width=0.45\textwidth] at (current page.center) {Ränder 1 Grafik (\texttt{mar, mai, mex}):\\ \includegraphics[height=\textwidth]{custombase-figurecoords}};
%   \node [shift={+( 0.30\textwidth, 0.00\textheight)},text width=0.45\textwidth] at (current page.center) {Ränder n Grafiken (\texttt{oma}):\\\includegraphics[height=\textwidth]{custombase-outercoords}};

\end{tikzpicture}


\end{document}


dev.copy(pdf, # a device function: png, pdf..
  file="plotdepth9.pdf", # 1 level up: ..\\filename.eps
  width = par()$din[1], # current width
  height = par()$din[2], # current height
  title = "Example 'xaxes.equal=FALSE'"
)# end dev.copy()
dev.off() # image now saved
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Legend: i Note information/help, note
a function
a package or library
an example


v2.8+ indicates a R-version


R is developed by humans who are sometimes lazy to write end-
less texts or commands and instructions. Therefore you’ll find
a lot of functions just briefly named like c(..) that combines
something ;-) . . .
Basics (1)
> Help (1.1)


See FAQ either in the local HTML-Help system or online at
http://cran.r-project.org/faqs.html.� �
?plot # for plot function (in LOADED libraries/packages)
??plot # searches in ANY library/package (v2.8+)
??utils::data # all for data- explicit in utils
# additional help settings


options(help_type = "html") # browser is forced
options(browser="kfmclient newTab") # alter default


# apropos lists currently available functions + vars
apropos('plot') # '*plot*'; BTW regular ←↩


expressions can be used:
apropos('^plot') # 'plot*' - i.e. plot-something
apropos('plot$') # '*plot' - i.e. something-plot
ls() # lists all userdefined things


# getting examples/demos
example(plot) # watch the example of plot-
demo() # listing of all demos currently available
demo(graphics) # R's graphics capabilities
demo(image) # image-like graphics of R
demo(persp) # extended persp() examples
demo(plotmath) # examples of mathematical annotation �
> Special characters (1.2)


Specific characters ensure the ’communication’ with R. Space
characters are ignored. See also ?Syntax.� �
# Comments are ignored by R (there are no multi-line)
?


?plot # launch help system for plot-
:


2:-1 # is short-cut for sequence, returns 2, 1, 0, -1
utils::data() # explicit use of data- in utils


.
2.5 # dot is decimal point; take care when import data
help.search(..) # can be used in function names


,
# separates -arguments, entries, ...
c(2, 6, 10) # c- combines everything: some numbers


;
plot(1:5); points(5:1) # multiple in a single line


'' ""
c('text strings', "Hi") # c- combines some text


$ @
mydata$columname # accessing columns in a data.frame
object@name # accessing within objects


+ - * / ^ # operational characters: 3 * 5 or 4^3 is 43


<- -> # assigning things
a <- 10; 10 -> a # both is the same


<= => >= == != ! # comparison; != is NOT ! negates
|| | && & # logical comparison: OR AND �
“Saving” or assigning things. save.image() saves workspace.� �
a <- 10 # assign 10 to 'a' locally
a = 10 # assign 10 to 'a' locally
10 = a # assign 10 to 'a' locally
10 -> a # assign 10 to 'a' locally
a <<- 10 # assign 10 to 'a' globally
10 ->> a # assign 10 to 'a' globally
a # returns now still 10
a <- append(a, 0:1) # special append-


# would be the same: a <- c(a, 0:1)
a # returns now 10 0 1
a <- c(1, 2, 3) # assigning numbers in a vector
a <- c(1, 2, '3') # treated as characters for ALL
a <- list(1,2,'3')# treated as 1, 2, '3' as list object �


Brackets: { . . . } [ . . . ] ( . . . )� �
(...) # round brackets:


(mydata) # forces mydata to be printed in R-console
plot(...) # indicates ANY function


{...} # curly brackets:
{# start grouping


... # a lot of R-Code
}# end grouping


[..] [..,..] [[..]] # access an R-object's index
myvector[2] # second element
# in data frames, lists
mydata[r,c] # access either row or column or both �
“> Accessing/filtering/combining data” on the following page.
> Functions (1.3)� �
# EACH function has round braces
aFunctionName(arg1 = setting, arg2 = setting)


a <- 1:3; b <- 4:2
plot(a, b) # will plot plot(x=a, y=b)
plot(b, a) # will plot plot(x=b, y=a)
plot(y=b, x=a)# same as plot(a, b) but explicit assig-
# ning as 'x=a' doesn't worry about an argument's in-
# ternal defined position, i.e. is sometimes safer


args('plot.default')# accessing arguments of a function
getAnywhere('plot') # accessing the code of plot- �
> Predefined words (1.4)


Reserved words, see also ?Reserved� �
TRUE T FALSE F # boolean values
Inf # indicates an infinite value
NaN # means 'not a number'


NA # indicates an entry to be not available
NULL # represents the null object
LETTERS # vector "A" "B" "C" "D" ...
letters # vector "a" "b" "c" "d" ...
month.abb # "Jan" "Feb" "Mar" "Apr"...
month.name # "January" "February" ... �Reserved words in R’s parser, see also ?Control� �
function # used for programming a function
if # if-


else # used in combination with if-
while # while- indicates a while loop
repeat # indicates a repeat loop
for # for- indicates a for loop
next # used in loops
break # used in loops �
> Plotting (1.5)


High level plots create anew whereas low level plots add things.
Common high level plots.� �


a <- 1:3; b <- 4:2
plot(a, b) # will do plot(x=a, y=b); see also ?pairs()
hist(x) # histogram of frequencies
barplot(x) # histogram as bars
dotchart(x) # stacked plots line by line
pie(x) # circular pie-chart
boxplot(x) # box-and-whiskers
sunflowerplot(x, y) # identical points as 'flowers'
coplot(x~y | z)# conditioning plots + marginal intervals
matplot(x,y) # plot matrices/more than 2 columns at once
plot.ts(x) # time series if x is an ts-object
contour(x, y, z) # contour plot '3D'
filled.contour(x, y, z) # filled contour plot '3D'
image(x, y, z) # colored rectangles
persp(x, y, z) # 3D perspective plots
stars(x) # star (spider/radar) plots & segment diagrams
symbols(x,y,...)# squares,stars,thermometers,boxplots...
termplot(mod.obj) # plot regression terms �Common low level plots.� �
points(x, y) # adds points or lines
lines(x, y) # identical but with lines
polygon(x, y) # draws a polygon
text(x, y, labels, ...) # text at x, y
thigmophobe.labels() # plotrix; no overlapping labels
mtext(text, side=3, line=0, ...) # adds marginal text
segments(x0, y0, x1, y1) # draws line segments
arrows(x0, y0, x1, y1, angle=30, code=2)# 1:← 2:→ 3:↔
abline(a,b) # draws a line of y = b * x + a
abline(h=3) # draws a horizontal line at 3
abline(v=1) # draws a vertical line at 1
abline(lm.obj) # draws a regression line
rect(x1, y1, x2, y2) # draws a rectangles
legend('topleft', legend="...") # adds the legend
title('My title') # adds a title (and sub-title)
axis(side=3) # 3 adds on top; 1 2 3 4 → bo le to re
box() # draw a box around the current plot
rug(x)# draws small vertical indication lines of x, y
locator(n,type="n",...)#n-coordinates of mouse-click(s)
identify(x,y) # data points with mouse-click(s) �
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>> Plotting > Saving images (1.5.1)
See also in help ?Devices. File paths: '../path' or '..\\path'� �
getwd() # get current working directory and...
setwd("C:\\path\\to\\my\\working directory") # sets it
dir() # lists content of current working directory
#EPS/PDF is safest vector format; jpeg should be avoided
dev.copy(dev.copy2eps, # a device function: png, pdf,...


file='filename.eps', # 1 level up: '..\\filename.eps'
width=par()$din[1], height=par()$din[2],# current w/h
title= "Title in EPS' or PDF's"


)# end dev.copy()
dev.off() # image now saved �
> Packages/libraries (1.6)� �
install.packages("analogue", dependencies=TRUE)# install
update.packages("analogue", dependencies=TRUE) # update
remove.packages("Rcmdr", lib="C:\\path\\to\\R\\library")
library(analogue) # loads analogue
require(analogue) # loads + returns TRUE/FALSE
detach(package::analogue) # remove from search path �


Data, lists, vectors, R-objects (2)
> Accessing/filtering/combining data (2.1)


Accessing is achieved by using syntax of [..] or [..,..]� �
x[n] # the n-th element
x[-n] # WITHOUT the n-th element
x[1:n] # elements 1 to n
x[-(1:n)] # all EXCEPT elements 1 to n
x[c(1,4,2)] # combined elements 1, 4 and 2
x["name"] # element named "name"
x[x > 3] # all elements greater than 3
x[x > 3 & x < 5] # all elements inbetween 3 and 5
x[x %in% c("factor1","factor2")] # searches strings
x[order(x)] # sorting �� �
attach(mydata) # include row-/columnames in search path
mydata[r,c] # element in row r and column c
mydata[2,] # elements in row 2
mydata[-2,] # elements EXCEPT row 2
mydata[,3:5] # elements in columns 3, 4, 5


mydata[,-(3:5)] # all EXCEPT columns 3, 4, 5
mydata[,c(1,3)] # columns 1 and 3 combined
mydata["myrowname",] # access row name "myrowname"
mydata[["myname"]] # column named "myname"
mydata$name # column named "name"
mydata[,order('mycolname')] # needs attach(mydata)
detach(mydata) # remove mydata from search path
cbind(..,..) rbind(..,..) # combine columns/rows �
> Dealing with data (2.2)� �
ls() # list all current data, variables, ...
str(mydata) # show internal data structure
attach(mydata) # adds mydata to search path


# col-/row names are now directly available
detach(mydata) # remove mydata from search path �
> Editing data (2.3)� �
fix(mydata) # opens a data editor �


Following graphics are modified from Paul Murrell “R Graphics”. A book on the core graphics facilities of the R language and environment for statistical computing and graphics (Chapman &
Hall/CRC, August 2005). See http://www.stat.auckland.ac.nz/~paul/RGraphics/rgraphics.html.


Margins for one graphic (detailed). Settings see ?par: Margins for multiple plots:
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Text adjustment by e.g.
adj=1 or adj=c(x,y):
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