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1 Introduction

This document is a quick example on using some of the features of the document preparation system
ETEX. ETEX is a special version of Donald Knuth’s TEX program which adds to TEX a collection of
commands that simplify typesetting by letting the user concentrate on the structure of the text rather
than on formatting commands.

1.1 Using BTEX

While ITEX makes formatting and referencing much easier, it is also difficult to change the appearance
of the resulting document. Furthermore, there are TEX commands that are made obsolete by KTEX
and so cannot be used when using IXTEX. However, these obsolete commands are very few, and so this
need not be a deterrent to using ITEX.

2 Typing Math in ETEpX

Almost all of the TEX commands will work in BETEX. However, KTEX has some typing conventions
that make typesetting a little easier at times that in TEX. Some TEXcommands (such as the \cases
command) are obsolete in KTEX. Subsection 2.1 contains a brief description of typesetting mathematics
that is to appear within text. Subsection 2.2 explains how to display equations, and includes examples
on typesetting cases and matrices in BKTEX.

2.1 Typesetting Mathematics to Appear Within Text

In TEX all mathematical expressions contained within the text of a sentence are included in $. For
example $ 3x + 7 = 5 § results in 3z + 7 = 5. This does not change in IXTEX, although you can
replace the § with a \(. For example \( 3x + 7 = 5 \) produces 3z + 7 = 5.

2.2 Typesetting Displayed Equations

To type displayed equations, you can either use $$ (as in TEX), \ [ and \] or you can use \begin{equation},
\end{equation}. There is also a WTEX command for typesetting (and numbering) equations that are
aligned on a equal sign. Consider the following five examples.

1. This first example is an example of an unnumbered centered (displayed) equation using the

traditional $$.
E(X) = / zhe Mdr, x> 0.
0

2. The second example uses the KTEX \[ and \] convention. There is no difference in the result
between this and the first example.

E(X) = /oox)\e’M dr x> 0.
0
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3. This example is an example of a numbered displayed equation.

E(X) = /0 e dr, o> 0. (1)

4. The next example is how to align equations on an equal sign without numbering any of the
expressions that are aligned. Pay special attention to the subtle differences between this and the
TEX command \eqalign.

Var(z) = E(X?) - p?
 (NHDERNA+TD) (N+1)2
6 2
(N+1)(N-1)
12 '

5. This last example is for aligning equations on an equal sign and assigning numbers to some (or
all) of the expressions that are aligned. You should also pay very close attention to the order in
which things appear within the eqnarray field. Changing up these orders will cause equations to
be misnumbered within the text.

Var(z) = B(X?) - p? (2)
 (N+1D(E2N+1) /N+1\?
B 6 B ( 2 )
(N +1)(N—1)

D (3)

Equation (2) in the last example is the “short-cut” formula for calculating variances, and equation (3)
is the expression for the variance of a discrete uniform(1, N) distribution.

To refer back to the equation in the last example the \ref{labelname} command is used. Note that
the first equation in the two examples does not have a number, but that equation (1) does. ITEX will
automatically keep up with equation numbers for you so you don’t have to worry about going back and
renumbering!

Creating Cases and Matrices The \cases and \matrix TEX commands are obsolete in KTEXand
do not work! Therefore, you need to know how to produces these two important mathematical structures
using IXTEX commands. Both are done using the array environment.



e Creating cases. To create a displayed equation with “cases,” the array environment is used

like this
$3$
F(x) = \left\{
\begin{array}{11}
0 & {\mbox{for $X < A$}} \\
\frac{x-A}B-A} & {\mbox{for $A \le X \le B$}} \\
1 & {\mbox{for $X > B$}} \\
\end{array}
\right.
$$

to produce this.
0 for X < A
F(z) = g:i for AKX <B
1 for X > B

e Creating matrices. To create a matrix, use the array environment like this

$$
\begin{array}
{\bf X} = \left[
\begin{array}{cccc}
X_{11} & X_{12} & \ldots & X_{im} \\
X_{21} & X_{22} & \ldots & X_{2m} \\
\vdots & \vdots & & \vdots \\
X_{m1} & X_{m2} & \ldots & X_{mn}
\end{array}
\right]
$$
to produce this:
X1 X2 Xim
X — Xo1 X.22 Xom
Xm1 X2 Xmn

3 Tables and Figures

ETEX also has table and figure environments. Creating tables in IXTEX is quite a bit easier than in
TEX. The following BTEX code will produce Table 1.

\begin{table} [h]
\begin{center}
\begin{tabular}{||1|1lclcl||} \hline \hline
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& & \multicolumn{2}{|c||}{Document style} \\ \cline{3-4}
Printing Style & Command & {\tt book, report} & {\tt article} \\ \hline
two-sided & {\tt markboth} & {\tt chapter} & {\tt section} \\ \cline{2-4}
& {\tt markright} & {\tt section} & {\tt subsection} \\ \hline
one-sided & {\tt markright} & {\tt chapter} & {\tt section} \\ \hline \hline
\end{tabular}
\caption{Section Commands to Set Page Headings}
\label{tablel}
\end{center}
\end{table}

Document style

Printing Style | Command | book, report article

two-sided markboth chapter section
markright section subsection

one-sided markright chapter section

Table 1: Section Commands to Set Page Headings

If you don’t want the table to have a number, replace table with table* and omit the label command.
To create Figure 1 use the standard package psfig. What follows will include a postscript figure within the text.
S-Plus and SAS both have the capability of translating their graphics to postscript files.

1.0

0.57

sin®2(X)

0.0°

Figure 1: Sine Curve from 0 to 2.

\begin{figure} [h]
\centerline{\psfig{figure=sinecurve.eps,height=2.75truein,width=4.25truein}}
\caption{Sine Curve from 0 to $2\pi$.}

\label{figl}

\end{figure}



4 Compiling ETEX Files
Just as in TEX, it is best to save any IXTEX file with a .tex extension. To compile the IMTEX file, issue the command

latex filename

from the UNIX prompt. This action will create a .log, .aux and .dvi file having the same filename as the original .tex
file. If there is any cross-referencing within the .tex file (as there is in this one), you will need to latex the file twice.
The second compilation reads the .aux file created by the first and creates all the numbering and cross-references within
the .dvi file. After this, all actions are the same as when using TEX; that is, viewing is done with xdvi, printing with
dvips, etc.

Disclaimer: This document is in no way intended to teach you everything you need to know about KTEX. On the
contrary, there are volumes of material written on using TEX and KTEX. However, it is hoped that by reading this
document and comparing it with the ITEX code that generated it, you will get a feel for using the ITEX package. For
more information, refer to the BTEX User’s Guide & Reference Manual by Leslie Lamport (cited in the footnote at the
beginning of this document). A quick reference card is also added for your information.



%

% LaTeX file containing tutorial

%

% " Using LaTeX

%

% Created for use in ST 8353 "“Statistical Conputations.'
%

% Created: 9/14/00 JLH

% Modified: 8/21/03 JLH

%

%

% The begi nning of every LaTeX docunent is the following 2 |ines.

% The syntax of this line is

% \docunentclass[optionl, option2,]{styl e}

% \usepackage{packagenane}

%

% options include (but are not limted to)

% 1ipt, 12pt, twoside, twocolum

%

% styles are article, report, book, letter

%

% There are standard packages that have special functions. The package
% full page uses nost of the page for printing, and the package psfig
% is one (of several) that lets you incorporate postscript graphics
% docunments into your output.

%

\ docunent cl ass[ 12pt, t wosi de] {articl e}

\ pagest yl e{ headi ngs}

\usepackage{ psfi g}

%

% The \pagestyle specifies the current pagestyle. There are four
% standard style options:

% 1. plain - the head is enpty and the foot has only a page nunber
% plain is the default page style.

% 2. enmpty - the head and foot are both enpty.

% 3. headings - the head contains information determnined by the

% docunent style (usually a section-unit heading) and
% the page nunber; the foot is enpty.

% 4. nyheadings - sane as headi ngs, except head information is

% speci fied by \markboth and \markright comuands

%

\ pagest yl e{ headi ngs}

% Margin values are one inch less than the desired val ue

\ oddsi denmar gi n=-0. 5truein

\ evensi dermar gi n=-0. 5truei n

\'t opmar gi n=-0. 25truei n

% Height and width of text (not including headings, footers, etc.)

\'t ext hei ght =9. Otruein

\'t extwi dt h=7. 25truein

%

% The \def TeX conmand works in LaTeX. There is also a \ newcomuand
% to define newconmands in LaTeX. Both features (\def and \newconmand)
% have the sane function

%

% Note that in this newconmand (for making a E in math node) we have
% an \nmbox (as opposed to a \hbox). Either \nbox or \hbox will work,
% but \nbox is better since it is specifically designed by LaTeX

% creators to produce text within math node



%

\ newconmand{\ E} { {\ mbox{ E}}}

\ newconmand{\ Var } { {\ mbox{Var}}}

%

% |f you choose to have a title, this is how to make one

%

\title{lntroduction to Using \LaTeX\ footnote{Lanport, Leslie (1986)
{\it \LaTeX: User's Guide \& Reference Manual}. Reading, Massachusetts:
Addi son- Wesl ey. } \\

for use in ST 8353 {\it Statistical Conputations}}

\aut hor{Jane L.~Harvill}

\ dat e{ Second Edition \\ Fall, 2003}

%

% When you are ready to begin the docunent, you start with

% the \begi n{docunent} command. At the end of the docunent,

% this \begin{docunent} command will be closed with an

% \end{docunent}.

%

\ begi n{docunent }

%

% \maketitle and \tabl eof contents autonmatically produced a nicely
% formatted title and table of contents

%

\maketitle

\ newpage

\'t abl eof contents

%

% The list of tables and list of figures (both optional) are

% automatically created using the \listoftables and \listoffigures
% LaTeX commuands.

%

\listoftables

\listoffigures

%

% The \ newpage conmand begins a new page

%

\ newpage

%

% To get a section called "~ “Introduction'', sinply use the

% \section{lntroduction}. The \Ilabel{introduction} is used if

% later on in the document you need to refer to the Introduction
% section without needing to renenber it's section nunber. You

% don't have to have the \label command if you aren't going to

% refer back to the Introduction section

%

\'section{lntroduction}

\'| abel {i ntroducti on}

This document is a quick exanple on using sone of the features of the
docunent preparation system\LaTeX. \LaTeX\ is a special version of
Donal d Knuth's \ TeX\ program which adds to \TeX\ a collection of
commands that sinplify typesetting by letting the user concentrate on
the structure of the text rather than on formatting commands.

%

% In the article style, there is a \subsection, \subsubsection

% \paragraph, and \subparagraph. (The book style is the only

% style which also includes a \part and \chapter.)

%

\ subsection{Usi ng \LaTeX}

VWil e \LaTeX\ nakes formatting and referencing nuch easier, it is also
difficult to change the appearance of the resulting docunent.



Furthernmore, there are \TeX\ commands that are nmade obsol ete by \LaTeX\
and so cannot be used when using \LaTeX. However, these obsolete
commands are very few, and so this need not be a deterrent to using

\ LaTeX.

\'section{Typing Math in \LaTeX}

\' | abel { mat h}

Al nost all of the \TeX\ commands will work in \LaTeX. However

\ LaTeX\ has sone typing conventions that neke typesetting a little
easier at tines that in \TeX. Sonme \TeX conmands (such as the {\tt

$\ backsl ash$cases} conmand) are obsolete in \LaTeX

%

% Notice how the \ref{label} command is used to refer to subsections
% automatically nunbered by LaTeX.

%

Subsection~\ref{intext} contains a brief description of typesetting
mat hematics that is to appear within text. Subsection~\ref{displayeq}
expl ains how to display equations, and includes exanpl es on
typesetting cases and matrices in \LaTeX

\subsection{Typesetti ng Mathematics to Appear Wthin Text}

\I abel {intext}

In \TeX\ all mathenmatical expressions contained within the text of a
sentence are included in {\tt \$}. For example {\tt \$ 3x + 7 = 5\ \$}
results in $3x + 7 = 5%. This does not change in \LaTeX, although you
can replace the \'$ with a $\backslash ($. For exanple {\tt

$\ backsl ash$( 3x + 7 = 5 $\backslash$)} produces \(3x + 7 = 5 \).

\ subsection{Typesetting Di spl ayed Equati ons}

\'| abel {di spl ayeq}

To type di splayed equations, you can either use {\tt \$\$} (as in \TeX)
$\ backsl ash${\tt [} and $\backsl ash${\tt ]} or you can use {\tt

$\ backsl ash$begi n\ { equati on\}, $\backsl ash$end\{equation\}}. There is
al so a \LaTeX\ command for typesetting (and nunbering) equations that
are aligned on a equal sign. Consider the followi ng five exanples.

%

% Notice the enunerate environnent automatically nunbers each entry
% beginning with a \item LaTeX has counters associated with every
% many things: pages, chapters, parts, sections, subsections,

% subsubsections, and enunerates.

%

\ begi n{ enuner at e}

\item This first exanple is an exanple of an unnumbered centered (displayed)
equation using the traditional \$\S$.

$$

VE(X) = \int_O0Minfty\! x\lanbda e*{-\lanbda x}\,dx, \quad x > 0.

$$

\item The second exanpl e uses the \LaTeX\ $\backslash${\tt [} and

$\ backsl ash${\tt ]} convention. There is no difference in the result
between this and the first exanple.

\[

VE(X) = \int_O0Minfty\! x\lanmnbda e*{-\lanmbda x}\,dx\, \quad x > O.

\]

\item This exanple is an exanple of a nunbered di splayed equati on

\ begi n{equati on}

VE(X) = \int_O0Minfty\! x\lanbda e*{-\lanbda x}\,dx, \quad x > 0.

\'l abel {I| abel | edeq}

\ end{equati on}

\item The next exanple is how to align equations on an equal sign

wi t hout nunbering any of the expressions that are aligned. Pay
special attention to the subtle differences between this and the \TeX\



command $\ backsl ash${\tt eqalign}.
\ begi n{eqgnarray*}
\Var(x) & = & \E(X*2) - \nu"2 \\
& = & \frac{(N+1) (2N+1)}{6} - \Vleft(\frac{N+1}{2}\right)”2 \\
& = & \frac{(N+1)(N-1)}{12}.
\ end{eqnarray*}
\item This last exanple is for aligning equations on an equal sign and
assigning nunbers to sonme (or all) of the expressions that are
aligned. You should also pay very close attention to the order in
whi ch things appear within the egnarray field. Changing up these
orders will cause equations to be m snunbered within the text.
\ begi n{ egnarray}
\'l abel {partl}
\Var(x) & = & \E(X*2) - \nu"2 \\
\ nonunber
& = & \frac{(N+1) (2N+1)}{6} - \left(\frac{N+1}{2}\right)”2 \\
\'l abel {partll}
& = & \frac{(N+1)(N-1)}{12}.
\ end{eqgnarray}
%
% Every \begin nust have a closing \end
%
\ end{ enuner at e}
Equation (\ref{partl}) in the last exanple is the " “short-cut'
formula for cal culating variances, and equation (\ref{partll}) is the
expression for the variance of a discrete uniforn®(1l,N$ distribution

To refer back to the equation in the |last exanple the $\backslash${\tt
ref}\{{\it |abelnane}\} command is used. Note that the first equation
in the two exanpl es does not have a nunber, but that equation
(\ref{labell edeq}) does. \LaTeX\ will automatically keep up with
equati on numbers for you so you don't have to worry about goi ng back
and renunbering!

\ paragraph{Creating Cases and Matrices}

The $\ backsl ash${\tt cases} and $\ backslash${\tt matrix} \TeX
commands are obsolete in \LaTeX and do not work! Therefore, you need
to know how to produces these two inportant mathematical structures
usi ng \LaTeX\ commands. Both are done using the {\tt array} environnent.
%

% There is also an item ze environnent which produces a bulleted

% list. To change the bullet to sonmething different, use the

% \begin{iten ze}

% \iten] $\ spade$]

% \iten] $\ spade$]

% -

% \end{item ze}

%

\ newpage

\ begin{iteni ze}

\item {\bf Creating cases.} To create a displayed equation with

““cases,'' the {\tt array} environnent is used like this
\ begi n{verbatint
$$

F(x) = \left\{
\ begi n{array}{Il1}
0

& {\nmbox{for $X < A$}} \\
\frac{x-A}{B-A} & {\nmbox{for $A \le X \le B$}} \\
1 & {\ mbox{for $X > B$}} \\

\ end{ array}



\right.
$$

\end{verbatim

to produce this.

$$

F(x) = \left\{

\ begi n{array}{l1}
0

& {\nmbox{for $X < A$}} \\
\frac{x-A}{B-A} & {\nmbox{for $A \le X \le B$}} \\
1 & {\ mbox{for $X > B$}} \\
\ end{ array}
\right.

$$
\item {\bf Creating matrices.} To create a matrix, use the {\tt array}
environment |like this
\ begi n{verbatint
$$
\ begi n{array}
{\bf X} =\left]
\ begi n{array}{cccc}
X {11} & X {12} & \ldots & X {1m \\
X {21} & X {22} & \ldots & X {2m \\
\vdots & \vdots & & \vdots \\
X {m} & X {nm2} & \ldots & X {m}
\ end{ array}
\right]
$$
\end{verbatim
to produce this:
$$
{\bf X} =\left]
\ begi n{array}{cccc}
X {11} & X {12} & \ldots & X {1m \\
X {21} & X {22} & \ldots & X {2m \\
\vdots & \vdots & & \vdots \\
X {m} & X {nm2} & \ldots & X {m}
\ end{ array}
\right]
$$
%
% Every \begin has an \end
%
\end{iteni ze}

\'section{Tabl es and Fi gures}
\LaTeX\ also has table and figure environments. Creating tables in
\LaTeX\ is quite a bit easier than in \TeX. The follow ng \LaTeX\ code
wi |l produce Table~\ref{tablel}.
%
% There are ways to easily enlarge or shrink font sizes. Those commands
% are \tiny, \scriptsize, \footnotesize, \small, \normalsize, \large
% \Large, \LARGE, \huge, and \Huge
%
\ f oot not esi ze{
\ begi n{verbatint
\ begi n{tabl e} [ h]
\ begi n{center}
\begi n{tabular}{]||I|I|c|lc||]} Vhline \hline
& & \mul ti colum{2}{|c||}{Docunment style} \\ \cline{3-4}
Printing Style & Conmand & {\tt book, report} & {\tt article} \\ \hline



t wo- si ded & {\tt markboth} & {\tt chapter} & {\tt section} \\ \cline{2-4}
& {\tt markright} & {\tt section} & {\tt subsection} \\ \hline
one-si ded & {\tt markright} & {\tt chapter} & {\tt section} \\ \hline \hline
\ end{t abul ar}
\caption{Section Commands to Set Page Headi ngs}
\I abel {t abl el}
\end{center}
\ end{t abl e}
\end{verbatint}

\ begi n{tabl e} [ h]
\ begi n{center}
\begi n{tabular}{]||I|l|c|lc||]} Vhline \hline
& & \mul ti colum{2}{|c||}{Document style} \\ \cline{3-4}
Printing Style & Conmand & {\tt book, report} & {\tt article} \\ \hline
two-sided & {\tt markboth} & {\tt chapter} & {\tt section} \\ \cline{2-4}
& {\tt markright} & {\tt section} & {\tt subsection} \\ \hline
one-sided & {\tt markright} & {\tt chapter} & {\tt section} \\
\hline \hline
\ end{t abul ar}
\caption{Section Commands to Set Page Headi ngs}
\I abel {t abl el}
\end{center}
\ end{t abl e}
If you don't want the table to have a nunber, replace {\tt table} with
{\tt table*} and onmt the {\tt |abel} comrand.

To create Figure~\ref{figl} use the standard package {\tt psfig}.

VWhat follows will include a postscript figure within the text. {\it

S-Plus} and {\it SAS} both have the capability of translating their

graphics to postscript files.

\ begi n{figure}[h]
\centerline{\psfig{figure=sinecurve. eps, hei ght=2.75truein,w dt h=4. 25truein}}
\caption{Sine Curve fromO to $2\pi $.}

\| abel {fi g1}

\end{figure}

\ begi n{verbatint

\ begi n{figure}[h]
\centerline{\psfig{figure=sinecurve. eps, hei ght=2.75truein,w dt h=4. 25truein}}
\caption{Sine Curve fromO to $2\pi $.}

\| abel {fi g1}

\end{figure}

\end{verbatint

\'section{Conpiling \LaTeX\ Files}
\'l abel {com}
Just as in \TeX, it is best to save any \LaTeX\ file with a {\tt .tex}
extension. To conpile the \LaTeX\ file, issue the command
\ begi n{verbatint

| atex filenane
\end{verbatim
fromthe UNI X pronpt. This action will create a {\tt .log}, {\tt
.aux} and {\tt .dvi} file having the same fil enane as the origina
{\tt .tex} file. |If there is any cross-referencing within the {\tt
.tex} file (as there is in this one), you will need to {\tt | atex} the
file twice. The second conpilation reads the {\tt .aux} file created
by the first and creates all the nunbering and cross-references within
the {\tt .dvi} file. After this, all actions are the sane as when
using \TeX; that is, viewing is done with {\tt xdvi}, printing with



{\tt dvips}, etc.

\wfill

\ noi ndent

{\bf Disclainmer:} This docunent is in no way intended to teach you
everything you need to know about \LaTeX. On the contrary, there are
vol unes of material witten on using \TeX\ and \LaTeX. However, it is
hoped that by reading this docunment and comparing it with the \LaTeX\
code that generated it, you will get a feel for using the \LaTeX\
package. For nore information, refer to the {\it \LaTeX\ User's Guide
\' & Reference Manual} by Leslie Lanmport (cited in the footnote at the
begi nning of this docunent). A quick reference card is also added for
your information.

%

% Just like every TeX file nust end in \bye, every \LaTeX file

% must end in \end{docunent} (which closes the \begin{docunent}.)
%

\ end{docunent }






