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1 Introduction

Most of the time when I’'m using a computer, I have
little need for pretty documents. But from time to
time, I want to produce hardcopy that isn’t just nice-
looking, it’s actually beautiful. When there’s no room
for a compromise, I turn to IXTEX, which lets me
produce beautiful output with just a little more effort
than it takes to type my document.

BTEX is a system designed for writing technical
documents, including articles, reports, and books. It
is also useful for writing less formal documents such
as letters and even the occasional slide presentation.
I've used it for all three purposes; this article was
written using IATEX.

Some of the features of TEX include strong sup-
port for mathematical formulas, figures and tables,
tables of contents, indexes, graphics, and bibliogra-
phies. Due to its popularity, there are numerous
extension packages available for use with IBXTEX: if
KTEX doesn’t support what you're trying to do di-
rectly, it is probably possible to find a package to help
you do it.

1.1 Suggested further reading

This introduction barely scratches the surface of what
can be done with TEX and BTEX. If you use BTEX
much at all, then you should consult other sources
of information as well. My favorites are listed in the
References. I especially recommend [1], written by
ITEX’s author, which serves as both a tutorial and
reference.



2 Getting started

Let’s step our way through installing and running
ITEX, then previewing and printing a document, be-
fore we go on to learn how to write ITEX files.

2.1 Installing BTEX

First, make sure that you have IXTEX installed on
your computer. If you're using Debian GNU/Linux,
then you can install the latest version of TEX and
ITEX with one simple command:

apt-get install tetex-bin tetex-doc

You can omit tetex-doc if you're low on disk
space; it uses about 16 MB of disk space on top of the
34 MB or so eaten up by the basic installation.! If
you’re not using Debian GNU/Linux or a derivative,
then you’ll have to figure out this step on your own.

2.2 Running BTEX

Now that we’ve got I TEX installed, let’s run it on the
sample IATEX file shown in Figure 1. Start by typing
in the text as shown. Be careful not to substitute
forward slashes (/) for backslashes (\). Save the file
as samplel.tex. Then, at a shell prompt, type

latex samplel.tex

and hit Enter. TEX will run and, uncharacteristi-
cally for programs in a UNIX environment , spew
lots of messages to the console. Feel free to ig-
nore most of its output. In particular, the message
o ile samplel.a x.,if you see it, is not an error.
( n the other hand, if TEX stops in the middle of
processing and prompts you with , that is indeed
an error. It’s an indication that you mistyped some-
thing in your input file. Type x at the uestion-mark
prompt, hit Enter, and compare the file you typed
to what’s in the figure. The error message from TEX
may or may not be meaningful.)
The command that you just executed produced an
output file called samplel.d i, where d i stands for
device-independent. You can use this file to pre-
view your results on-screen. You can also convert it
to PostScript, or print it.

\doc mentclass a ticle
\begin doc ment
\section i - a e ing

i -la e ing is a a iation on la e ing.
o epod cean e bb ai -la e ing
sco e one b anc o t e plant s stem

it a ni e.

ie a plastic bag it

soil and ate tig tl abo e t e sco e
line.

o let s ta e a loo at some indi id al
e bs in mo e detail. et s sta t it

s eet basil. eet basil is a
- oot-tall ann al it o al-s aped
lea es -- inc es long. en

s ed it gi eso a

- oot to

its lea es aeb
s eet odo .

\end doc ment
Figure 1: Sample input file for I*TEX.

2. re ie ing ut ut ns reen

For an on-screen preview of the results, bring up a
terminal window within X11, and type

xd i samplel.d i

then hit Enter. In a few moments a window should
pop up showing a page that looks like Figure 2. When
you run xd i for the first time, or if your document
uses font styles that you haven’t used before, it may
need to compile fonts; just be patient.

xd i has plenty of features, but being a GUI
they’re all pretty self-evident, so I won’t go into them
here. Feel free to explore them on your own, of course.
xd i also has an informative manpage.

ost cri t and rinting

To convert samplel.d i to PostScript format, use
this command:

d ips -o samplel.ps samplel.d i

If -0 samplel.ps is omitted from this command,
then the PostScript output is, in the default d ips



Figure 2: Formatted version of Figure 1.

setup, automatically directed to the default local
printer. In conjunction with a PostScript printer or
Ghostscript to translate to a given printer’s language,
this is the most common way that IATEX is printed.

d i filters specific to other printer languages also
exist. Examples include d i p for ewlett-Packard
Laser et printers and d i ax for Group 3 fax for-
mat.

That’s all you need to know in order to run TEX.
Proceed to the section below to find out what all the
gibberish in Figure 1 means.

ig ee

t this point you may be wondering just what the
hell are all those backslashes and curly braces. The
answer is that they form KTEX commands. KTEX
commands take the following general form:

\

bove, represents the command name, con-
sisting either of a se uence of letters and digits or

a single non-alphanumeric character. is an
argument to the command.

Let’s see what we can learn from the commands
used in samplel.tex. The first command in that

document is
\doc mentclass a ticle

Every IWTEX document begins with such a command,
which specifies what type of document you’re writing.
The possible document classes include the following,
among others:

article for short articles like the one you're reading
report for technical reports and similar
oo for books (duh )
slides for presentations and slide shows
letter for letters

The differences between these document types
mainly lie in fine points of presentation and section-
ing. For instance, articles have titles at the top of the
first page, whereas reports have separate title pages.

rticles and reports are divided into sections at their
top level, but books have chapters at their top level.

ere, we’ll discuss only articles and reports, which
are the most commonly used document classes.

The \doc mentclass command can also take op-
tional arguments, as can several other IXTEX com-
mands. ptional arguments are enclosed in s uare
brackets () and precede re uired arguments. The
following options, among others, are supported by
\doc mentclass:

11pt to set a base 11-point font (the INTEX default
is 1 point)

12pt to set a base 12-point font
titlepage to re uest a separate title page

twocolu n to use a two-column layout, like this ar-
ticle

twoside to properly format the output for two-sided
printing

This article is formatted in two columns for two-
sided printing, so its document class is specified this
way:

\doc mentclass t ocol mn t oside a ticle



Notice how multiple option names are delimited by
commas.

Following the \doc mentclass command, the next
command in the example document is this:

\begin doc ment

This command introduces what is called an envi
ron ent in ATEX parlance. Environments affect the
text and commands that they contain. Environment
commands are always paired, consisting of \begin
and \end commands with the same argument. In
particular, \begin doc ment and \end doc ment
enclose a IATEX document’s entire contents. We’ll see
more types of environments later.

The third command in samplel.tex is this:

\section i - a e ing

This command introduces a new section in the
printed document, in this case called  ir-Layering.
It also enters the section name into the document’s
table of contents. You can also start subsections and
subsubsections \section by using the \s bsection
and \s bs bsection commands, respectively, in an
analogous manner.

Between the \section command and the end of
the document environment appear the body of the
section. This consists of lines of text typed, for the
most part, the same way you would type them in a
plain-text document. Separate paragraphs by a blank
line. You need not neatly format your lines, because
TEX will reformat them itself.

o e e

We've already covered enough to let you type up basic
documents with IATEX, but there’s a lot more that

you can do. Let’s uickly go over a few low-level
details:
Nl ashes

Produce dashes within a word ( GNU-ri ¢ ) with a
single dash character: -. Use two dashes for numeric
ranges ( 2 3 inches ): --. For long ( em ) dashes
like this use three dashes in a row: ---.

.2 S e ial hara ters

KTEX has ten special characters that can’t ap-
pear literally in a document, because IATEX uses
them for its own purposes. These characters are:
\ . You produce the first seven

of these by typing a backslash in front, so that \
produces ', \ produces ’, and so on. The last
three aren’t characters you want in normal text; if

you think that you do, reassess your sense of taste.
To produce less than and greater than symbols, use

and , respectively. (By themselves, and
print as and , respectively.)
u tati n ar s
You can produce left uotation marks like with

and right uotation markslike ’ with . If you use two
of them, as and , then you get double uotes,
like this.
You shouldn’t use SCII double uote marks in
your input file, because they always come out facing
the same direction, like this.

S eials Is

Use the \ldots command to produce an ellip-
sis, like this... To produce a ¢ symbol, use the
\cop ig t command. For the TEX logo, type

\ e ;for the BXTEX logo, type \ a e

Line rea s

ccasionally you may want to produce a line break
without beginning a new paragraph; for instance,
when specifying an address:

Ben Pfaff
12167 irport Rd
DeWitt, MI 4882

For this effect, use \\, like so:

en a \\
11 ipot d\\
e itt
E hasis
Use \emp to emphasi e text: \emp oo pro-
duces



. nts

You can select an italic font by enclosing text within
the \textit ... command: \textit italic pro-

duces Similarly, you can get old output
with \textb , text with \textsl ... |
t pe ite text using \texttt ... , with
\texts , and with \textsc ...

If you're going to use a particular font often, it
might be better to define a macro for it that cor-
responds to the font’s purpose, rather than to its
name. For instance, in this article, when new terms
are introduced, they are put in old using a macro
\d n ... If it was ever decided that such terms
should be italici ed or slanted instead, only one
change would need to be made. See section 7.1 on
page 6 for more details.

. ents

You can include co ents, text ignored by TgX, in
your IATEX file, as notes to yourself or for any other
reason. In IATEX, comments are introduced by and
continue through the end of a line.

idde e e

We’ve discussed the high level structuring of a BTEX
document and the low-level typing of text. Now it’s
time to take a look at the units that fit somewhere in
between.

.1 Title age

You can have ITEX automatically generate a title
page appropriate for the class of document you're
writing by using the \ma etitle command. This ti-
tle page contains the document’s title, author, and
date. Before using \ma etitle, you must declare at
least the document’s title and author, and optionally
the date, with \a t o , \title, and \date, respec-
tively. If \date is not specified, the current date is
used. For example:

\title ic nt od ction to \ a e
\ato en a p a ben ms .ed
\date 1 ne

\ma etitle

\ma etitle produces a title page appropriate to
the type of document you’re writing. For reports,

this is a separate page; for articles, it is at the top of
the article’s first page.

2 Ta les f

You can include a table of contents in your document
by specifying \tableo contents at the point you
want the table of contents to appear. IWTEX will auto-
matically collect the entries for the table of contents
from the sectioning commands scattered throughout
your document.

Figures and tables don’t appear in the table of
contents. If you have lots of them, you can in-
clude separate tables using the \listo ig esand
\listo tables commands, respectively.

ntents

. u tati ns

Sometimes you want to embed a uotation inside your
text. You can use the oteor otation environ-
ment to do this. For instance, the following uota-
tion:

I'm always embarrassed when I see an in-
dex an author has made of his own work.
It’s a shameless exhibition to the
eye. Never index your own book.

urt Vonnegut, r.,

could be produced with the following IXTEX:

\begin ote
m al a s emba assed...boo . \\
t onneg t \textit at s adle

\end ote

Use the ote environment for single-paragraph
uotes; use otation for multi-paragraph uotes.
The difference in style is that whereas otation in-
dents the first paragraph of the uoted text,
does not.

ote

. Lists

You can easily produce three types of lists with IWTEX:
bulleted lists, numbered lists, and descriptive lists.

11 of these work the same way: an environment sur-
rounds the list items, and each item begins with an
\item command. For example:

\begin en me ate
\item in x-capable se e .



\item ne o mo e clients.

\item b.

\item ange o add esses.

\item gee o deb gging p poses.

\end en me ate
produces the following list:
1.  Linux-capable server.
2. ne or more clients.
3 hub.
4.  range of IP addresses.
) geek, for debugging purposes.

s shown above, use the en me ate environment
for numbered lists; itemi e produces a bulleted list
and desc iption is for descriptive or definition lists.
In the latter case, you may supply an argument to
\item within s uare brackets to use as the item ti-
tle :

\item 1n eates 1lin s to a ile.

for an item that appears as follows:

In Creates links to a file.

. er ati te t

Sometimes, you’ll want to include verbatim text in
your documents; for example, you might want to put
ITEX source as part of your document’s ouput, in
the same way that this tutorial does. This is where
the e batim environment comes in handy. Within
this environment, anything goes: you can include any
character literally, including characters that normally
need to be preceded by \ or that can’t be included
at all. The only text you can’t include is the exact
line \end e batim , because that ends the environ-
ment. For example, this input:

\begin e batim

\item 1n eates lin s to a ile.
\end e batim

produces this output:

\item 1n eates lin s to a ile.

Text in a e batim environment is set off in a sep-
arate paragraph. For verbatim text within a para-
graph, use the \ e b/.../ command. ust put the
verbatim text inside the / characters. Instead of /,
you can substitute any single character of your choice
that doesn’t appear within the text.

Figure 3: The spiral whose PostScript source is shown
in Figure 4.

- dobe- . - .
o nding ox - -
1 setline idt
mo eto 1

. scale ne pat
/t exc de tcostmlt
sin t m 1 lineto o st o e s o page

Figure 4: PostScript source for spiral shown in Fig-
ure 3.

d anced eatures

Now let’s take a look at some of the more advanced
features of WTEX. f course, we're only skimming
the surface, but perhaps this will serve to give you an
idea of what W TEX can do.

.1 ar s

Use \ne command \ to define a new
command with  arguments named \ that ex-
pands to . In specifying , refer to the argu-
ment numbered with the syntax . For example:

\ne command \ a 1 \textit 1

defines a macro, \ a , that italici es its argument, so
that after this definition, \ a text produces

.2 ra his

Suppose that you just designed a spiral in PostScript,
like that shown in Figure 3, whose corresponding
PostScript source is shown in Figure 4. In order to
hypnoti e your readers, you want to include this spi-
ral in your document. ow can you do it



The answer is the \incl deg ap ics command,
which takes the name of a graphics file as its argu-
ment. Typically, this is an Encapsulated PostScript
(EPS) file. You can use tools such as GIMP to save
graphics in EPS format.

If you use \incl deg ap ics then you must tell
ITEX to use the g ap ics package. Do this by in-
serting the command

\ sepac age g ap ics

between \doc mentclass and \begin doc ment at
the top of your file.

You can resi e a graphic arbitrarily by putting it
inside a \ esi ebox construc-
tion, where and are the desired si e. You
can specify or or both; if you want to
specify only one, put as the other, and the graphic
will be scaled proportionally. Valid values for
include in for a 3-inch width, \text idt for the
page width within the margins, and \col mn idt
for the width of the current column.

For example, to include x.eps, 1 inch wide, with
proportionally scaled height, write the following:

\ esi ebox lin \incl deg ap ics x.eps

. igures

More often than not, graphics go inside figures.
Use BTEX’s ig e environment to produce figures.
Within ig e, you can use \caption ... to spec-
ify a caption and \label , which must imme-
diately follow \caption, to give the figure a symbolic
name for later reference.

For instance, the figure containing the spiral above
was produced with the following I TEX code:

\begin ig e

\cente ing \incl deg ap ics spi al.eps
\caption e spi al ose ost c ipt so ce
is s onin ig e \ e spi al-so ce .
\label spi al

\end ig e

\cente ing, which hori ontally centers a figure’s
contents, is another new command introduced above.

. r ss referen es

The given in a figure’s label can be used
to refer to the figure using the \ e and

\page e commands. The former expands
to figure 's number; the latter expands to its
page number. For instance,

ig e\ e spi al ©page \page e spi al

might appear when printed as Figure 3, page 6.

You can also use \label to label sections; put it
after the sectioning command (\c apte , \section,
etc.). References to sections produce the section num-
ber.

. athe ati s

IXTEX has strong support for typesetting mathemat-
ics. Enclose mathematical expressions within \

and \ to embed them within a paragraph or put
them between \ and \ to display them. For ex-
ample, writing \ t p t e \ pro-
duces the formula () , whereas writing
\tp t c \ produces

()

set, off from the rest of the paragraph.

It is beyond the scope of this article to detail
KTEX’s support for mathematics, but it’s worth not-
ing how to do a few things. Within a formula, use
for superscripts and  for subscripts, as shown above.
(If a subscript or superscript contains more than one
character, surround it in braces .) Use \ ac to
produce a fraction: \ ac prints as -. Greek
letters are represented by commands corresponding
to their names: \omega becomes , \ mega becomes

. Use\s tfors uareroots:\s t n prints as

. Ta les

The tab la environment is used for tables. Be-
gin the environment with a line having the form
\begin tab la , where is a set of single-
character column alignments, with 1 for left-justified
columns, c for centered columns, for right-justified
columns, and for a vertical rule. Within the table,
separate columns by and rows by \\; hori ontal
rules can be drawn with \ line.
For example, the following commands:

\begin tab la cc
1 \\ \ line
1 \\ \ 1line
1 1
\end tab la



result in this table:

You can put tables into running text as above, or
you can put them into figures. nother option is to
put them into a table environment, which works just
likethe ig e environment except that it is intended
to contain tables.

Inde es and i li gra hies

Producing indexes and bibliographies with IATEX
isn’t all that di cult, but there are lots of details.
There’s not enough room in this article to properly
describe it. I recommend [1] as the definitive guide
to these aspects of ATEX.

dds and ends

ere are some final points that didn’t seem to fit
anywhere else.

.1 E a s and ETEX

GNU Emacs has a special I’'TEX mode. In this mode,
there are several convenient commands for editing
KTEX, including the following:

Saves the file and runs BTEX on it in an-
other window.

-c -

-c -p Prints the .d i file generated by ITEX.

-c¢ - Previews the .d i file generated by IXTEX.
-c - Runs BTEX on only the currently selected
region.

Iso, typing a plain double uote in IATEX mode
will automatically insert  or , as appropriate.
Normally, Emacs will automatically detect that a
file is written in XTEX and choose IXTEX mode. If it
doesn’t, use the command -x latex-mode.

2 argins

By default, TEX and IATEX have very large margins:
something like 2 inches on the left side and 1 inch
on the right, with e ually large top and bottom mar-
gins. You probably don’t want them that big for final
drafts. The following will set the margins to some-
thing more reasonable, at approximately 1 inch on
each side:

\setlengt \text idt . in
\setlengt \oddsidema gin pt
\setlengt \e ensidema gin pt
\setlengt \text eig t . in
\setlengt \topma gin pt

These are the margins used for this article.

Re running BETEX

Quite often it’s necessary to run IATEX more than
once on a file to get the references correct. If this is
true, then WTEX will print this message:

a e aning abel s ma
e n to get c oss- e e ences

a e c anged.
ig t.

ust do like it says and run IATEX again if you want
to make sure that all the references refer to the right
figures or pages, etc.

lternatively, you can use the texi d i program
that comes with Texinfo. This program will automat-
ically re-run IWTEX until all references are properly
resolved. For more information on texi d i, see the
documentation for Texinfo.

€ erences

[1] Leslie Lamport.
.2nd
ed. ddison-Wesley 1 4. ISBN -2 1-52 83-1.

[2] Torsten Martinsen.
.1 6. In Debian GNU/Linux, found at

/ s /s a e/in o/latex.in o.g .

[3] on Warbrick. .1 4.In De-
bian GNU/Linux, found at / s /lib/texm /
doc/latex/gene al/essential.d i.g .

[4] Donald E. nuth.
1 88. ISBN -2 1-13448- .

ddison-Wesley



