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INTRODUCTION FORMATTINGINFORMATION

Introduction

This booklet originally accompanied a 2-day course on using the LATEX typesetting
system. It has been extensively revised and updated and can now be used for
self-study or in the classroom. It is aimed at users of Linux or Micr osoft Windows but
it can be used with LATEX systemson any platform, including other Unix workstations,
Apple Macs, and mainframes.

Who needs this booklet?

The audience for the original training course was assumed to be computer-literate and
composed of professional, business, academic, technical, or administrative computer
users. The readersof the booklet (you) are mostly assumed to be in a similar position,
but may also come from many other backgrounds. You are expected to have one or
more of the following or similar objectives:

• production of typesetter-quality formatting;

• formatting of long, complex, highly-str uctured, repetitive, or generated docu-
ments;3

• save time and effort by automating common tasks;

• independence from speci�c makes or models of proprietary hardwar e, software,
or �le formats (portability);

• use of Open Source software (freeof restrictions, sometimes also freeof charge).

Skills needed

LATEX is a very easy system to learn, and requires no specialist knowledge, although
some familiarity with the publishing process is useful. It is, however, assumed
that you are completely �uent and familiar with using your computer before you
start. Speci�cally , effective use of this document requires that you already know and
understand the following thoroughly:

• how to run and use a good plain-text editor (not a wor dpr ocessorand not a toy
like Notepad);

• where all 94 of the printable ASCII characters are on your keyboard and what
they mean (and how to type accentsand symbols, if you use them);

• how to create,open, save,close,rename,and delete �les and folders (dir ectories);

• how to use a Web browser or File Transfer Protocol (FTP) program to download
and save �les from the Internet;

• how to uncompr essand unwrap (unzip) downloaded �les.

If you don't know how to do thesethings yet, it's probably best to go and learn them
�rst. Trying to becomefamiliar with the fundamentals of using a computer at thesame
timeaslearning LATEX is not likely to beaseffective asdoing them in order.

Objectiv es of this booklet

By the end of this booklet, you should beableto undertake the following tasks:

• use a plain-text editor to createand maintain your LATEX documents;

• add LATEX markup to achieve your formatting requirements;

3LATEX can easily be used for once-off or short and simple documents as well, but its real strength lies
in consistency and automation.
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• typeset LATEX documents, correct simple formatting errors, and display or print
the results;

• identify , install, and use additional formatting packages (using CTAN for
downloading where necessary);

• recognisethe limitations of procedural markup systems and chooseappropriate
generic markup where appropriate.

Synopsis

The original course covered the following topics asseparatesessions,now represented
in the booklet as chapters:

1. Where to get and how to install LATEX (teTEX and fpTEX from TEX Live);

2. How to type LATEX documents: using an editor to create �les (WinShell, WinEdt
or Emacs);

3. Basic structures (the Document Class Declaration and its layout options; the
document environment with sections and paragraphs);

4. Typesetting, viewing, and printing;

5. The use of packagesand CTAN to adapt formatting using standard tools;

6. Other document structures (lists, tables, �gur es, images, and verbatim text);

7. Textual tools (footnotes, marginal notes, cross-references,indexes and glossaries,
and bibliographic citations);

8. Typographic considerations (white-space and typefaces; inline markup and font
changes;extra font installation and automation);

9. Programmability and automation (macros and modifying LATEX's behaviour);

10. Conversion and compatibility with other systems (XML, Word, etc.).

A few changeshave been made in the transition to printed and online form, but the
basicstructure is the same,and the document functions asa workbook for the courseas
well asa standalone self-teaching guide. It is important to note that the document does
not covermathematical typesetting, complex tabular material, the design of large-scale
macros and document classes,or the �ner points of typography or typographic design,
although it does refer to these topics in passing on a few occasions.There are several
other guides, intr oductions, and `get-started' documents on the Web and on CTAN.
Among the more popular are:

• Getting Startedwith TEX, LATEX, and friends4, where all beginners should start;

• The(Not So)Short Guideto LATEX 2e: LATEX 2e in 131 Minutes5 is a good beginner's
tutorial;

• A GentleIntr oductionto TEX: A Manual for Self-Study6 is a classic tutorial on Plain
TEX;

• Using importedgraphicsin LATEX 2e7 shows you how to do (almost) anything with
graphics: side-by-side, rotated, etc.;

4TUG (November 2003)
5Oetiker et al. (2001)
6Doob (2002)
7Reckdahl (1997)
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• Short Math Guide for LATEX8 gets you started with the American Math Society's
powerful packages;

• A comprehensivelist of symbolsin TEX9 shows over 2,500symbols available in LATEX.

(Taken from the CTAN search page.)

Production note

This document is written and maintained in XML, using a customized version of the
DocBookDTD. Conversions were made to HTML and LATEX using XSLT scripts and
Michael Kay's Saxonprocessor. The complete source,with all ancillary �les, is available
online at http://www.ctan. org /t ex - ar chi ve /i nfo /b eginl at ex / but if you want
to try processingit yourself you must install Java(from Sun, IBM, or a number of others)
and Saxon(from http://saxon.sou rc ef org e. net/ , in addition to LATEX.

This document is published under the terms and conditions of the GNU Free
Documentation License. Details are in Appendix A.

Symbols and con ventions

The following typographic notations are used:

Notation Meaning

\command Control sequenceswhich perform an action, e.g. \newpage
\length Control sequenceswhich can be set to a dimension (measure-

ment in units), e.g. \parskip
counter Values used for counting (as opposed to measuring in units),

e.g. secnumdepth
term De�ning instance of a specialist term
product program or product name
environment Formatting environment
pac kage LATEX package (available from CTAN)
mybook or value Examples of things you have to supply real-life values for�
�

�
�x A key on your keyboard�

�
�
�Ctr l–
�
�

�
�x Two keys pressedtogether�

�
�
�Esc
�
�

�
�q Two keys pressedone after another

Submit On-screen button to click
Menu

Item
� Drop-down menu with items

Examples of longer fragments of input are shown with a border round them. Where
necessary, the formatted output is shown immediately beneath. Warnings are shown
with ashadedbackground. Exercisesareshown with adouble border.

Availability of LATEX systems

The traditional TEX implementation is a Command-Line Interface (CLI), that is, a
`console' program which you run from a Unix or Mac shell window or an MS-DOS
command window by typing the command tex or latex followed by the name of
your document �le. In automated (unattended) systems,this command is issued from
within a Unix shell script or MS-DOS/W indows batch �le. All the popular distributions
for Unix and MS-DOS/W indows, both free and commercial, deliver this interface as
standard (teTEX, fpTEX, MiKTEX, PC-TEX, TrueTEX, etc.).

While it is quite possible to run TEX and LATEX this way, it is more normal to use an
editor as your interface to the program as well as to your document. This allows you
to control LATEX, the typeset display, and other related programs with a mouse-click
or menu item. This is the method assumed in this booklet. In the editors used for
examples (Emacs, WinShell, and WinEdt) the typesetting processis logged visibly in an

8AMS (2001)
9Pakin (2002)
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adjoining text window so that you can seethe progressof pagesbeing typeset, and any
error messagesthat may occur.10 This method is called an asynchronous typographic
display becausethe typeset window only updates after you have typed the text and
[re-]processedit, not while you are still typing.

Somecommercial implementations of TEX offer a synchronous typographic interface:
Textures for the Apple Macintosh from Blue Sky Research, Scienti�c Word from
MacKichan Software, and VTEX from Micr oPress, Inc (both for Micr osoft Windows)
are three examples. At least one free version (LYX, see Figure 2.1 in §2.2) offers the
same kind of interface. In these, you type dir ectly into the typographic display, as
with a graphical wor dpr ocessor, using the font controls of whatever Graphical User
Interface (GUI) are appropriate.

With a synchronous display you get your instant textual grati�cation, but your level
of control is restricted to that of the graphical user interface, which almost certainly
does not provide accessto everything that LATEX can do. For complete control of the
formatting you still need accessto the LATEX language. There are several methods
available freefor Unix and some other systemsfor close-to-synchronous updates of the
typeset display (including Jonathan Fine's Instant Previewand the TEX daemon), and
for embedding typographic fragments from the typeset display back into the editor
window (David Kastrup's pre view-latex package).

Whatever method you choose, TEX Live and CTAN are not the only source of
software. The following vendors offer robust commercial implementations of TEX and
LATEX, and if you are in a position where their enhancedsupport and additional features
are of bene�t, I urge you to support them. In most casestheir companies, founders, and
staff have beengood friends of the TEX and LATEX communities for many years.

Product Platform Company URI

PCTEX MS-Windows Personal TEX, Inc www.pctex.com/
TrueTEX MS-Windows True TEX truetex.com/
Textures Apple Mac Blue Sky Research www.bluesky.com/
Scienti�c
Word

MS-Windows Mackichan Software www.mackichan.co m/

VTEX MS-Windows,
Linux, OS/2

Micr oPress,Inc www.micropress- i nc .co m/

Y&YTEX MS-Windows Y&Y Software www.yandy.com/

10Some recent versions of Emacshide this window by default unless errors occur in the typesetting.
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Foreword

As noted in the Intr oduction, this document accompanied a 2-day intr oductory
training course (still does) which I run in UCC and elsewhere. It became obvious
from repeated questions in class and afterwar ds, as well as from general queries
on comp.text.tex that many people do not read the FAQs, do not buy the books
and manuals, do not download the free documentation, and instead try to get by
using the training technique known as `sitting by Nelly', which involves looking
over a colleague's shoulder in the of�ce, lab, library , or classroom, and absorbing
all his or her bad habits.

In the summer of 2001 I presented a short proposal on the marketing of LATEX to
the annual conference of the TEX Users Group held at the University of Delaware,
and showed an example of a draft brochure11 designed to persuade newcomers to
try LATEX for their typesetting requirements. As a result of questions and suggestions,
it was obvious that it needed to include a pointer to some documentation, and I
agreed to make available a revised form of this document, expanded to be used
outside the classroom, and to include those topics on which I have had most questions
from users over the years.

It turned out to mean a signi�cant reworking of a lot of the material, some of which
appears in almost every manual on LATEX but which is essential to the beginner and
therefore bears repetition. I took the opportunity to revise the structure of the training
course in parallel with the booklet (expanding it from its original one day to two
days), and to include a more comprehensive index. It is by no means perfect (in
both senses),and I would be grateful for comments and bugs to be sent to me at the
addressgiven under the credits.

I had originally hoped that the LATEX version of the document would be processable
by any freshly-installed default LATEX system, but the need to include font samples
which go well beyond the default installation, and to usesomepackageswhich the new
user is unlikely to have installed, means that this document itself is not really a simple
pieceof LATEX, however simply it may describethe processitself.

However , as the careful reader will have already noticed, the master source of the
document is not maintained in LATEX but in XML. A futur e task is therefore to compare
the packagesrequired with those installed by default, and �ag portions of the document
requiring additional features so that an abbreviated version can be generated which
canbeguaranteed to processeven with a basicLATEX installation.

If you are just starting with LATEX, at an early opportunity you should try to
get hold of a copy of LATEX: A DocumentPreparationSystem12 which is the original
author 's manual. Mor e advanced users should get the The LATEX Companion13 or
one of its successors. In the same series there are also the The LATEX Graphics
Companion14 and the The LATEX Web Companion15. Mathematical users might want to
read ShortMath Guidefor LATEX16.

11http://www.silmaril.ie/do cuments/ lat ex- broch ure /lea flet .pdf
12Lamport (1994)
13Goossens/Mittelbach/Samarin (1993)
14Goossens/Rahtz/Mittelbach (1997)
15Goossenset al. (1999)
16AMS (2001)
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Preface

Many people discover LATEX after years of struggling with wor dpr ocessorsand desktop
publishing systems, and are amazed to �nd that TEX has been around for nearly 25
years and they hadn't heard of it. It's not a conspiracy, just `a well-kept secret known
only to a few million people', asone anonymous user put it.

Perhaps a key to why it has remained so popular is that it removes the need to
�ddle with the formatting while you write. Although playing around with fonts and
formatting is attractive to the computer newcomer, it is counter-productive for the
serious author or editor who wants to concentrate on writing — ask any journalist or
professional author. In response to a beginner's concern about `learning to write in
LATEX', here'ssomeadvice posted (in the comp.text.tex newsgroup17):

No, the harder part might be writing , period. TEX/LATEX is actually easy, once you
relax and stop worrying about appearance as a be-all-and-end-all. Many people
have become `Word Processing Junkies' and no longer `write' documents, they
`draw' them, almost at the same level as a pre-literate 3-year old child might
pretend to `write' a story, but is just creating a sequence of pictur es with a pad
of paper and box of Crayolas — this is perfectly normal and healthy in a 3-year
old child who is being creative, but is of questionable usefulness for, say, a grad
student writing a Master 's or PhD thesis or a business person writing a white
paper, etc. For this reason, I strongly recommend not using any sort of fancy
GUI `crutch'. Use a plain vanilla text editor and treat it like an old-fashioned
typewriter . Don't waste time playing with your mouse.

Note: I am not saying that you should have no concerns about the appearance
of your document, just that you should write the document (completely) �rst and
tweak the appearancelater. . .not [spend time on] lots of random editing in the bulk
of the document itself. [Heller, NewToLATEX. . .UnlearningBadHabits(11March 2003)]

Knuth originally wr ote TEX to typeset mathematics for the second edition of his
master-work TheArt of ComputerProgramming18, and it remains pretty much the only
typesetting program to include fully-automated mathematical formatting done the
way mathematicians want it. Knuth generously placed the entire system in the public
domain, so for many years there was no publicity of the commercial kind which
would have got TEX noticed outside the technical �eld. Nowadays, however, there
are many companies selling TEX software or services, dozens of publishers accepting
LATEX documents for publication, and hundr eds of thousands of users using LATEX
for millions of documents.19

There is occasionally some confusion among newcomers between the two main
products, TEX and LATEX:

• TEX is a typesetting program, originally written by Prof Don Knuth (Stanford)
around 1978. It implements a macro-driven typesetters' programming language
of some 300 basic operations and it has formed the core of many other desktop
publishing (DTP) systems. Although it is still possible to write in the raw TEX
language, you need to study it in depth, and you need to be able to write macros
(subprograms) to perform even the simplest of repetitive tasks.

• LATEX is a user interface for TEX, designed by Leslie Lamport (Digital Equipment
Corporation (DEC)) in 1985 to automate all the common tasks of document
preparation. It provides a simple way for authors and typesetters to usethe power
of TEX without having to learn the entire language. LATEX is the recommended
system for all users except professional typographic programmers and computer
scientists who want to study the internals of TEX.

17news:comp.text.tex/MPG.18d8 2140 d65d dc58 9896 8c@news.ear thli nk.n et
18Knuth (1980)
19A guesstimate. With free software it's impossible to tell how many people are using it, but it's a lot.
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Debunking the mythology

Naturally , over all the years, a few myths have grown up around LATEX,
often propagated by people who should know better. So, just to clear up
any potential misunderstandings. . .

MYTH: `LATEX has only got one font' Most LATEX systems can use any Open-
Type, TrueType, Adobe (PostScript) Type1 or Type3, or METAFONT
font, among others. This is more than most other known typesetting
systems. LATEX's default font is Computer Modern (based on
Monotype Series 8: see Table 8.1), not Times Roman, and some
people get upset becauseit `looks dif ferent'. Typefacesdif fer: that's
what they'r e for.

MYTH: `LATEX is a Unix system' People are also heard saying: `LATEX is a
Windows system', `LATEX is a Mac system', etc., etc. ad nauseam.
TEX systems run on almost every computer in use, from some of
the biggest supercomputers down to handhelds (Personal Digital
Assistant (PDA)s like the SharpZaurus). That includes Windows and
Linux PCs, Macs, and all Unix systems. If you'r e using something
TEX doesn't run on, it must be either incredibly new, incredibly old,
or unbelievably obscure.

MYTH: `LATEX is obsolete' Quite the opposite: it's under constant develop-
ment, with new features being added almost weekly. Check the
comp.text.tex for messagesabout recent uploads to CTAN. It's
arguably more up-to-date than most other systems: LATEX had the
Euro (¤ ) before anyone else, it had Inuktitut typesetting before the
Inuit got their own province in Canada, and it still produces better
mathematics than anything else.

MYTH: `LATEX isn' t WYSIWYG' Simply not true. The DVI and PDF preview is
better WYSIWYG than any wor dpr ocessorand most DTP systems.

What critics mean is that LATEX's typographic display is asynchronous
with the edit window . This is only true for the default CLI
implementations. Seethe Intr oduction for details of synchronous
versions.

MYTH: `LATEX is “too dif �cult” ' This has been heard from physicists who can
split atoms; from mathematicians who canexplain why p exists; from
businesspeople who can read a balance sheet; from historians who
can grasp Byzantine politics; from librarians who can understand
LoC and MARC; and from linguists who can decode Linear `B'.
Most people grasp LATEX in 20 minutes or so. It's not rocket science
(or if it is, I know any number of unemployed rocket scientists who
will teach it to you).

MYTH: `LATEX is “only for scientists and mathematicians” ' Not at all. Al-
though it grew up in the mathematical and computer science
�elds, two of its biggest growth areas are in the humanities and
business,especially since the rise of XML brought new demands for
automated typesetting.

�
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CH A PTER I

Installing TEX

This course is based on using Thomas Esser's teTEX (for Linux and other Unix-like
systems,including Mac OSX) and François Popineau's fpTEX (for Micr osoft Windows),
both from TEX Live (fpTEX is an implementation of teTEX). Many other implementations
of TEX, including Christian Schenk's MikTEX for Micr osoft Windows, and Tom Kif fe's
CMacTEX for the Apple Macintosh, can be downloaded from CTAN. LATEX is included
with all distributions of TEX.

TEX Live is issued annually as a joint effort by virtually all the local TEX user groups
around the world (see http://www.tug.o rg/ lu gs .ht ml for addresses). There are
many other distributions of LATEX both free and commercial, as described in the
Intr oduction: they all processLATEX identically , but there are some dif ferencesin size,
speed,packaging, and (in the caseof commercial distributions) support.

1.1 Editing and display

Before you start using LATEX you will need to decide on which plain-text editor you
want to use to create and maintain your documents. There is a wide range available,
and probably no other piece of software causesmore �ame-wars in Internet and other
discussions than your choice of editor. It's a highly personal choice, so feel freeto pick
the one you like. My personal biasesare revealedbelow.

If you are intending to produce PostScript or PDF (Adobe Acrobat) �les, you will
need a viewer to display them. GSviewdisplays both PostScript and PDF �les; xpdf
and Adobe's own AcrobatReaderjust display PDF �les.

Additional do wnloads

For licensing reasons , the GSview , and Acr obat Reader viewers and the WinEdt
editor cannot be distributed on the TEX Live media. You hav e to do wnload and
install them separ ately . Thisis a restriction imposed by their author s or vendor s, not
by the TEX Live team.

• GSview is av aila ble for all platf orms from http://www.ghostscript.
com/gsview/index.htm (on Unix and VMS systems it' s also av aila ble as
GhostVie w and gv : see http://www.cs.wisc.edu/˜ghost/ )

• Acr obat Reader (all platf orms) can be do wnloaded from http:
//www.adobe.com/products/acrobat/readstep2.html

• Xpdf (X Windo w systems only) can be do wnloaded from http:
//www.foolabs.com/xpdf/

• WinEdt (Micr osoft Windo ws only) comes from http://www.winedt.com

Formatting information
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1.2. INSTALLATION FOR LINUX AND UNIX CHAPTER1. INSTALLING TEX

Editor Comments

Emacs Large and powerful. Needs learning (a life-skill like LATEX)
but well worth it. Multi-platform, it opens and edits anything
and everything, with special features for LATEX etc., and good
productivity tools for writers. Open Source.

WinShell Simple but effective beginner's tool for MS-Windows. Runs LATEX
etc. with toolbar buttons. Very easy to use, small footprint.
Strongly recommended. Free.

WinEdt Comprehensive editor aimed at heavy LATEX usage, with toolbar,
productivity features,and good support. Con�gurable for almost
any distribution of TEX (with some effort). Free trial, licensable
after 1 month, MS-Windows only.

PFE Popular general-purpose editor for MS-Windows: no special
LATEX features but a very con�gurable launcher and command-
line controller. Free but no longer developed.

BBedit Plain-text editor for Apple Macs,heavily usedfor text applications.
Some TEX distributions for the Mac come with their own editor,
but this is a popular and useful tool. 30-day demo.

vi Standard editor on Unix systems. Dual-mode editor (separate
text-entry and command modes), now showing its age. Ador ed
by devotees,detested by others, just like Emacs

. .
�̂
 . Free.

1.2 Installa tion for Linux and Unix

Make sure your system libraries and utilities are up to date. If you are using Red Hat
Linux, use the up2dateprogram to download and install updates. For Debian and other
distributions, use apt-getor similar utilities. On Red Hat systems, remove (or don't
install) the RPM version of teTEX and associatedutilities to avoid version con�icts.

If you are installing TEX Live to a new partition, or if you have the opportunity to
reformat the partition before use, use mkfs with a granularity as small as it will go
(usually 1024bytes). This avoids the partition running out of inodes becauseTEX uses
very large numbers of very small �les.

Plan the installation carefully if you are installing for multiple users (a shared
machine): read §5.2 for some comments on where to put additional �les downloaded
later, and see the FAQ on the same topic at http://www.tex. ac. uk /c gi- bi n/
texfaq2html?lab el =wher ef ile s

Above all, Read The Fine Manual (RTFM). The documentation is in readme.html ,
and there's a PDF copy for printing.

The installer runs in a shell window , so it can be done even from systemswith no X
Window installation, but it does need to be installed as root if you want to stick with
the default dir ectory locations.

Type the command sh install-tl.sh to run it: the options are mostly self-
explanatory, and beginners should pick the Recommended schemeand leave all other
settings at their defaults.

1.3 Installa tion for Apple Mac

This is exactly the sameinterface asfor the Linux/Unix installation. The documentation
does point out that `most front ends (TEXShop, ITEXMac,.. . ) use the teTEX default
location which is /usr/local/teTeX , so, Mac users could �nd interest in installing
TEX Live in /usr/local/teTeX rather than in /usr/TeX .'

�
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CHAPTER1. INSTALLING TEX 1.4. INSTALLATION FOR MICROSOFTWINDOWS

1.4 Installa tion for Micr osoft Windo ws

Before you install TEX Live, make sure you have enough disk space: the default
installation takes about 350Mb on a modern �lesystem. The installation assumes
you have a fully updated version of Windows, so visit the Micr osoft Web site �rst
(http://www.micr os oft .c om/ ) and click on WindowsUpdate. Select and install all
the relevant updates for your operating system (Windows 95, 98, ME, 2000, NT, or
XP). You should be doing this regularly anyway, to keep your system healthy. You
may want to run ScanDiskand give your hard disks a full surface check. TEX consists
of a very large number of quite small �les, so it's important that your disk is in
good shape. When you insert the TEX Live disk, it should start the setup program
automatically . If you have auto-run turned off, open My Computer, double-click on
the relevant drive, and then double-click Autorun to start the setup program. Some
versions of Micr osoft Windows are broken and won't start the program correctly this
way. If this happens, use My Computerto go to the bin\win32 subfolder of the TEX
Live disk and double-click TeXLive.exe .
Once the TEX Live program is running:

1. LATEX
Install LATEX itself from the TeXLive Software

Install on Hard Disk �

menu. If you'r e new to
LATEX, pick Quick Install on the following screen. This gives you everything you
need to get started, and doesn't ask any questions, it just installs it all straight
away.

If you'r e installing under Windows NT, 2000, or XP, you may want to click on
the option to install for all users if you have other users on your system.

If you want to use Emacsas your editor, click the option for XemTeX Support.1

2. Emacs
After installation, right-click and drag Xemacs.exe from the C:\ProgramFiles \
TeXLive\bin\win 32 folder out onto your desktop and let go, then pick `Create
Shortcut'. This places Emacson your desktop for easyaccess.

3. WinShell and WinEdt
If you want to install WinShell, run the installer program in the support/winshel l
dir ectory. For WinEdt you must go to their Web site (http://www.wine dt. co m/)
for a downloadable version.

You don't have to install just one editor: if you've got the space, install them
all so you can try them out. You can always uninstall the ones you don't want
afterwar ds.

4. GSView
Ghostscript is installed automatically , but for GSView you need to go to
http://www.cs.w is c. edu /˜ ghost /g svi ew/ , and download the most recent
version.

If you use GSView, please register your copy with Ghostgum, Pty. (http:
//www.ghostgum. co m.au/ ).

Newcomers should note that the downloadable WinEdt comes precon�gur ed for
a dif ferent distribution of TEX (MIKTEX) and needs some careful recon�guration
to work with TEX Live. I recommend that beginners use WinShell to start with
and graduate to Emacswhen they become more expert. Many other people will
doubtless tell you dif ferent. . .

Please read the TEX Live update pages at http://www.tug.org/texlive/bugs.
html for details of an y changes since the disks were released, and do wnload and
install an y additional softw are required.

1Note this is nothing to do with Eberhard Matthes' DOS implementation of TEX called emTEX — the
`Xem' is short for Xemacs.
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Usingyour editor
to create documents

LATEX documents are all plain-text �les. 1 You can edit them with any editor, and
transfer them to any other computer system running LATEX and they will format exactly
the same. Becausethey are plain text they cannot corrupt your system, and they
cannot be used for vir us infections as wor dpr ocessor �les can. Everything you can
see is in the �le and everything in the �le is displayed to you: there is nothing
hidden or secret and no proprietary manufactur ers' `gotchas' like suddenly going out
of date with a new version.

In a LATEX document, you type your text along with markup which identi�es the
important parts of your document by name, for example `title', `section', `�gur e', etc.
LATEX does all the formatting for you automatically , using the markup to guide its
internal rules and external stylesheetsfor typesetting.

You will usually hear this markup referred to as `comm ands' or sometimes `contr ol
sequences' (w hich is the proper TEXnical ter m for them). For all practical pur poses
these ter ms all mean the same thing.

You do not need to format any of your text by hand in your editor, becauseLATEX does
it all by itself when it typesets. You can of course regularise or neaten its appearance
in your editor for easeof editing (for example, keeping each item in a list on a separate
line), but this is not required.

This course assumesthat users have either WinEdt (Windows only) or Emacs(any
platform) installed. Both are discussed brie�y in §2.2 and the menus and toolbars for
running LATEX are explained in Chapter 4.

2.1 Quic k start for the impa tient

If you already know all this stuff about editors and plain-text �les and running
programs, or you know your system is already correctly installed (including your
editor), you'd probably like to type something in and seeLATEX do its job. If you don't,
then skip forwar d to §2.3and reada bit more about LATEX �rst.

1. Install the software
Make sure you have a properly-installed LATEX system and a copy of a suitable
editor (Emacsor WinEdt are recommended).

1`Plain-Text' originally meant just the 94 printable characters of the American Standard Code for
Information Interchange (ASCII) but now more commonly includes both these and the relevant 8-bit
characters from one (only) character set such as ISO-8859-1 (Western Latin–1) or ISO-8859-15(Western
Latin plus the Euro sign). These are international standards which work everywher e: try to avoid using
manufactur ers' proprietary character sets like Micr osoft Windows–1252 or Apple Macintosh Roman–8,
becausethey are unusable on some other systems.
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CHAPTER2. USING YOUR EDITOR TO CREATEDOCUMENTS 2.1. QUICK START FOR THEIMPATIENT

2. Create a demonstration document
Open your editor and type in the following text exactlyas given. Do not make
any changesor miss anything out or add anything dif ferent:

�




�

	

\documentclass[12pt]{article}
\usepackage{palatino,url}
\begin{document}
\section*{My first document}

This is a short example of a \LaTeX\ document I wrote on
\today. It shows a few simple features of automated
typesetting, including

\begin{itemize}
\item setting the default font size to 12pt;
\item specifying `article' type formatting;
\item using the Palatino typeface;
\item adding special formatting for URIs;
\item formatting a heading in `section' style;
\item using the \LaTeX\ logo;
\item generating today's date;
\item formatting a list of items;
\item centering and italicizing;
\item autonumbering the pages.
\end{itemize}

\subsection*{More information}

This example was taken from `Formatting Information',
which you can download from
\url{http://www.ctan.org/tex-archive/info/beginlatex/}
and use as a teach-yourself guide.

\begin{center}
\textit{Have a nice day!}
\end{center}

\end{document}

3. Save the document
Savethe document as demo.tex .

4. Run LATEX
Click on the LATEX toolbar icon or the TEX TEX File �

menu item; or type latex demo
in a command window .

5. Preview the typesetting
Click on the DVI toolbar icon or the TEX TEX View �

menu item; or type dviview demo
(Micr osoft Windows) or xdvi demo & (Unix and Linux).

(Note that there may be a pause the �rst time some fonts are used, while bitmaps
are created.)

6. Print it
Click on the Print toolbar icon within the previewer (Micr osoft Windows) or type
dvips demo (Unix and Linux).

If you encounter any errors, it meansyou doneedto study this chapter after all!

Formatting information
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Figure 2.1: The LYX document editor

2.2 Editors

All the text of your documents can be typed into your LATEX document from a standard
keyboard using any decent plain-text editor. However , it is more convenient to use
an editor with special features to make using LATEX easier. Two of the most popular
are WinEdt (Windows only) and Emacs(all platforms). The LYX document editor is a
special case,as it uses the What You SeeIs What You Mean (WYSIWYM) model of
synchronous typographic editing as opposed to WYSIWYG, and many users prefer
this interface (but seethe reservations in the Intr oduction).

2.2.1 WinEdt

WinEdt is a plain-text editor for Micr osoft Windows (all versions). It lets you create
and maintain �les of plain text (not wor dpr ocessing �les) for any application, but it
has a host of special functions and shortcuts for TEX and LATEX. Download it from
http://www.wine dt .co m— there's a1-month freetrial, then it nagsyou to buy it.

WinEdt has a built-in toolbar of con�gurable buttons, presetfor use with LATEX, and it
provides automatic syntactic colourising of LATEX commands in �les you edit.

Apart from standard features like the File � and Edit � menus, searching, etc., WinEdt
has default buttons on its toolbar for one-click typesetting, previewing, and PostScript
or PDF generation from LATEX documents.

WinEdt comescon�gur ed for the MikTEX distribution of LATEX, rather than fpTEX, so
someediting of the menus is required (explained in the local installation document) after
�nishing the fpTEX installation. Alternatively , you could install MikTEX instead.

�
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Figure 2.2: The WinEdt editor

2.2.2 GNU Emacs

Emacsis a product of the GNU Project.2 Versions areavailable for all makesand models
of computer, and it hasa LATEX-mode which provides syntactic colouring (`fonti�cation'
in Emacs-speak)and mouseclick processingfrom a menu or toolbar.

Emacsis a very large and powerful editor, with modes to handle almost everything
you do on a computer. Many users run Emacsonce on logging in, and never leave it
for the rest of the day — or month. As well as edit, you can use it to read your mail,
browse the Web, read Usenet news, do wor dpr ocessing and spreadsheets, compile
programs, help you write in any computer language — including XML and LATEX —
and it provides a few gamesas well.

Emacs, like WinEdt, knows about LATEX and how to processit, so there is a menu full
of LATEX operations to click on. If you are editing more complex documents, especially
with mathematics, there is an add-on package(`mode' in Emacs-speak) called AUCTEX
which has even more functionality .

BecauseEmacsruns on Micr osoft Windows, Macs, Linux, VMS, and most other
platforms, many LATEX users who have multiple machines prefer it to other editors
becauseit provides the sameenvironment regardlessof which platform they areusing.

2.3 LATEX commands

LATEX commands all begin with a backslash (\ ) and are usually made up of lowercase
letters only, for example:

2`GNU's Not Unix (GNU)' is a project to make a computer operating environment completely free of
restrictions.
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Figure 2.3: Emacsediting LATEX

�




�

	
\clearpage

Do not confuse the backslash (\ ) with the forwar d slash (/ ). They are
two separate characters.

The \clearpage command is an instruction to the typesetter to start a new page.
It's actually quite rare — page-breaking is automatic in LATEX — but it makes a good
example of a simple command.

2.3.1 Simple commands

Simple one-word commands like \clearpage which end with a letter must be
separatedfrom any following text with white-space (anewline [linebr eak], tab character,
or an ordinary space).For example either of thesetwo forms will be�ne:

�




�

	
\clearpage The importance of poetic form must not be ignored

�




�

	

\clearpage
The importance of poetic form must not be ignored

However , if you omit the white-space, as in the following example, LATEX will try
to read it as a command called \clearpageThe , which doesn't exist, and it will
complain at you.

�
�

�
�20 Formatting information



CHAPTER2. USING YOUR EDITOR TO CREATEDOCUMENTS 2.4. SPECIALCHARACTERS

�




�

	
\clearpageThe importance of poetic form must not be ignored

LATEX swallows any white-space which follows a command ending in a letter. It does
this automatically , so you won't get unwanted extra spacein your typeset output, but
it does mean that any simple command which ends in a letter and has no arguments
(seebelow) must be followed by white-space before normal text starts again, simply to
keep the command separatefrom the text.

2.3.2 Commands with arguments

Many LATEX commands are followed by one or more arguments (a term from the �eld of
Computer Science,meaning information to actupon), for example:

�




�

	

\chapter{Poetic Form}
\label{pform}

Such arguments always go in { curly braces} like those shown above. Be careful
not to confuse the curly braceson your keyboard with round parentheses( ) , square
brackets [ ] , or angle brackets< >. They areall dif ferent.

With commands like this (with arguments) you do not need to use extra white-space
after the command name, becausethere is an argument following it which will keep it
separatefrom any normal text with follows after that.

2.3.3 White-space in LATEX

In LATEX documents, all multiple spaces,newlines (linebreaks), and TAB characters are
treated as if they were a single space or newline during typesetting. LATEX does its
own spacing and alignment using the instructions you give it, so you have extremely
precise control. You are therefore free to use extra white-space in your editor for
optical easeand conveniencewhen editing.

Thefollowing is thereforeexactly equivalent to theexample in theprecedingsection:

�




�

	

\chapter {Poetic Form}\label
{pform}

That is, it will get typeset exactly the same. In general, just leave a blank line
between paragraphs and a single space between wor ds and sentences. LATEX will
take care of the formatting.

2.4 Special character s

There are ten keyboard characterswhich have special meaning to LATEX, and cannot be
used on their own except for thesepurposes:
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Key Meaning

If you needthe actual
character itself, type

this: Character

�
�

�
�n The command character $\backslash $ n�

�
�
�$ Math typesetting delimiter \ $ $�

�
�
�% The comment character \% %�

�
�
�ˆ Math superscript character \ˆ ˆ�

�
�
�& Tabular column separator \& &�

�
�
�� Math subscript character \_ _�

�
�
�˜ Non-br eaking space \˜ ˜�

�
�
�# Macro parameter symbol \# #�

�
�
�– Ar gument start delimiter $\{ $ {�

�
�
�� Ar gument end delimiter $\} $ }

These were deliberately chosen because they are rare in normal text, with the
exception of $, #, &, and %, some of whose meanings were already established
as metacharacters (characters standing as symbols for something else) by the
time TEX was written.

2.4.1 Using the special character s

Becauseof the special meaning LATEX uses for the dollar -sign on its own, if you want
to print $35.99you type \$35.99 .

(An unusual but interesting serif-font Euro sign ¿ is got with the \texteuro
command from the textcomp package. The standard sans-serif ¤ needs the marvosym
pac kage and isdone with the \EUR comm and. 3)

If you want to print AT&T you need to type AT\&T ; if you want to print 45% you
need to type 45\% ; and if you want a hash mark (the octothorpe or American number
or `pound' [weight] sign `#') you type \# . For a pound (sterling) sign £, now nearly
obsolete except in the UK and some of its former dependencies, use your

�
�

�
�£ key

or type \textsterling .
The comment character (%) makes LATEX ignore the remainder of the line in your

document, soyou canseeit in your editor, but it will never get typeset, for example:
�




�

	
Today's price per Kg is £22.70 %get Mike to update this

2.5 Quota tion mar ks

Do not use the unidir ectional typewriter keyboard
�
�

�
�” key for quotation marks.

Correct typographic quotes are got with the
�
�

�
�` key and the

�
�

�
�' key, doubled if

you want double quotes:

�




�

	
He said, ``I'm just going out.''

He said, \I'm just going out."

This ensures you get real left-hand and right-hand (opening and closing) quotes
(usually shaped like tiny 66 and 99 or as similarly symmetrically-balanced strokes). If
you areusing Emacsasyour editor, the

�
�

�
�” key (usually Shift 2) is specially programmed

3The European Commission has speci�ed that everyone use the sans-serif design, even in serif text,
but this is amazingly ugly and most designers rightly ignore it.
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in LATEX-mode to think for itself and produce correct `` and '' characters (so this is
one occasionwhen you canuse the

�
�

�
�” key).

If you are reading this in a browser, or if you hav e repr ocessed the �le using
different fonts , it may not show you real quotes (some of the browser fonts are
def ectiv e) and the \thinspace belo w may be too wide. Download the
typeset (PDF) version of this document to see the real effect.

When typing onequotation inside another, there is a specialcommand \thinspace
which provides just enough separation between double and single quotes (a normal
spaceis too much and could allow an unwanted linebreak):

�




�

	
He said, `Her answer was ``never''\thinspace', and...

He said, `Her answer was “never ” ', and. . .

2.6 Accents

For accentedletters in ISO 8859-1(Latin–1, Western European), 8859-15(samebut with
the Euro) or other Latin-alphabet character sets just use the accented keys on your
keyboard (if you have them). If you don't, you need to use your operating system's
standard keyboard

�
�

�
�Ctr l or

�
�

�
�Alt key combinations to generate the characters (see the

panel `Keystrokes for accentedletters' on p.23).
You must also tell LATEX what input encoding you are using. Specify this by using the

inputenc package4 in your preamble with the relevant option. For example, to make
LATEX understand the codesfor ISO Latin–1, use:

�




�

	
\usepackage[latin1]{inputenc}

Keystrokes for accented letter s

This is for users whose keyboards do not have native accent characters
on them. Seeyour Operating System manual for full details. Here are
two common examples:

• Under Linux the letter é is usually got with
�
�

�
�AltGr –
�
�

�
�;
�
�

�
�e . Refer to

the xkeycapsutility for a table of key codesand combinations (get it
from http://www.jwz. or g/ xke yc aps/ ).

• Under Micr osoft Windows the letter é is got with
�
�

�
�Ctr l–
�
�

�
�'

�
�

�
�e or

holding down the
�
�

�
�Alt key and typing

�
�

�
�0
�
�

�
�1
�
�

�
�3
�
�

�
�0 on the numeric

keypad (not the top row of shifted numerals). Refer to the charmap
utility for a table of key codes and combinations (�nd it in the
C:\Windows folder).

If you cannot generate ISO 8859-1characters from your keyboard at all, or you need
additional accents or symbols which are not in any of the keyboard tables, use the
symbolic notation below. In fact, this can be used to put any accent over any letter:
if you particularly want a g̃ you can have one with the command \˜ g (and Welsh
users can get ŵ with \ˆ w).

4We haven't covered the use of packages yet. Don't worry , see Chapter 5 if you'r e curious.
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Accent Example Characters to type

Acute (fada) é \'e
Grave �e \`e
Circum�ex ê \ˆe
Umlaut or diæresis ë \"e
Tilde ñ \˜n
Macron ō \=o
Bar-under o

¯
\b o

Dot-over (sé� �m�ú) �m \.m
Dot-under s. \d s
Breve �u \u u
Há�cek (caron) �u \v u
Long umlaut �o \H o
Tie-after �oo \t oo
Cedilla ç \c c
O-E ligatur e œ, Œ \oe , \OE
A-E ligatur e æ,Æ \ae , \AE
A-ring 	a, 	A \aa , \AA
O-slash ø, Ø \o , \O
Soft-l �, � \l , \L
Ess-zet(scharfes-S) ß \ss

If you use this symbolic method only, you do not need to use the inputenc package.
Before the days of keyboards and screenswith their own real accentedcharacters,the
symbolic notation was the only way to get accents,so you may come across a lot of
older documents (and users!) using this method all the time.

Irish and Turkish dotless-� is done with the special command \i , so an ��-fada
(which is normally typed with

�
�

�
��� ) requires \'\i if you need to type it in long format,

followed by a backslash-spaceor dummy pair of curly bracesif it comesat the end of
a wor d and there is no punctuation, becauseof the rule that LATEX control sequences
which end in a letter (see §2.3.1) always absorb any following space. So what you
normally type as R�� Tea �mra �c has to be R\'\i\ Tea\.mra\.c when typed in full
(there are not usually any keyboard keys for the dotless-� or the lenited characters). A
similar rule applies to dotless-�.

2.7 Sizes, hyphena tion, justi�ca tion, and breaking

LATEX's internal measurement system is extraordinarily accurate. The underlying TEX
engine conducts all its businessin units smaller than the wavelength of visible light, so
if you ask for 15mm space,that's what you'll get.5 At the sametime, many dimensions
in LATEX's preprogrammed formatting are specially set up to be �exible: so much
space,plus or minus certain limits to allow the system to make its own adjustments to
accommodate variations like overlong lines, unevenly-sized images, and non-uniform
spacing around headings.

TEX uses the most sophisticated justi�cation algorithm known to achieve a smooth,
even texture to normal paragraph text. The programming for this has been borrowed
by a largenumber of other DTP systems,and usersof theseareoften quite unaware that
they are in fact using a signi�cant part of TEX in their work. Occasionally, however, you
will need to hand-correct an unusual wor d-break or line-break, and there are facilities
for doing this on individual occasionsaswell asthroughout a document.

5Within the limitations of your screen or printer , of course. Most screens cannot show dimensions of
less than 1

96
00 without resorting to magni�cation or scaling, and even at 600dpi, �ne oblique lines or

curves on a printer can still sometimes be seen to stagger the dots.
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Figure 2.4: Dif ferent sizes of type boxed at 1em

Times New Roman 72pt Adobe Helvetica 36pt

M M
2.7.1 Specifying size units

Most people in printing and publishing habitually use points and picas and ems. Some
designers use cm and mm. Many English-language speakersstill use inches. You can
specify lengths in LATEX in any of theseunits, and others:

Unit Size

Printers' �xed measures
pt Anglo-American standard points (72.27to the inch)
pc pica ems (12pt)
bp Adobe `big' points (72 to the inch)
sp TEX `scaled' points (65536to the pt)
dd Didot (European standard) points (67.54to the inch)
cc Ciceros (European pica ems, 12dd)

Printers' relative measures
em ems of the current point size (historically the width of a letter

`M' but seebelow)
ex x-height of the current font (height of letter `x')

Other measures
cm centimeters (2.54to the inch)
mm millimeters (25.4to the inch)
in inches

The em can causebeginners some puzzlement becauseit's based on the `point size'
of the type, which is itself misleading. The point size refers to the depth of the metal
body on which foundry type was cast in the days of metal typesetting, not the height
of the letters themselves. Thus the letter-size of 10pt type in one face can be radically
dif ferent from 10pt type in another (look at Table 8.1,where all the examples are 10pt).
An em is the height of the type in a speci�c size, so 1em of 10pt type is 10pt and 1em of
24pt type is 24pt. Another name for a 1em spaceis a `quad', and LATEX has a command
\quad for leaving exactly that much horizontal space. To make the point, Figure 2.4
shows two capital Ms of 72pt and 36pt type in dif ferent faces, surrounded by a box
exactly 1em of those sizeswide. A special name is given to the 12pt em, a `pica' em, as
it has becomea �xed measure in its own right.

If you are working with other DTP users, watch out for those who think that Adobe
points (bp) are the only ones. The dif ferenceis only .27pt per inch, but in 1000of text (a
full page of A4) that's 2.7pt, which is nearly 1mm, enough to be clearly visible if you'r e
trying to align onesample with another. Adobe Acrobat will treat
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2.7.2 Hyphenation

LATEX hyphenates automatically according to the language you use (see §2.7.6). To
specify dif ferent breakpoints for an individual wor d, you can insert soft-hyphens
(discretionary hyphens, done with \- ) whereveryou needthem, for example:

�




�

	
When in Mexico, we visited Popoca\-t épetl by helicopter.

To specify hyphenation points for all occurrencesof a wor d, usethe \hyphenation
command in your preamble (seethe panel `The Preamble' on p.34) with one or more
wor ds in its argument, separated by spaces. This will even let you break `helico-
pter ' correctly. In this command you usenormal hyphens, not soft-hyphens.

�




�

	
\hyphenation{helico-pter Popoca-t épetl im-mer-sion}

If you have frequent hyphenation problems with long, unusual, or technical wor ds,
ask an expert about changing the value of \spaceskip , which controls the �exibility of
the spacebetween wor ds. This is not something you would normally want to do, as it
canchangethe appearanceof your document quite signi�cantly .

If you are using a lot of unbreakabletext (seenext section and also §6.6.1)it may also
causejusti�cation problems. One possiblesolution to this is shown in §9.3.

2.7.3 Unbreakable text

To force LATEX to treat a wor d as unbreakable (the opposite of hyphenation), use the
\mbox command: \mbox{pneumonoul tr amicr os co pic si lic ov ol can oc onios is } .
This may haveundesirable results,however, if you changemargins: pneumonoultramicr oscopicsilicovolcanoconiosis. . .

To tie two wor ds together with an unbreakable space (hard space), use a tilde (˜ )
instead of the space.This will print asa normal spacebut LATEX will never break the line
at that point. You should make this standard typing practice for things like people's
initials followed by their surname, asin Prof. D. E.Knuth: Prof.\ D.˜E.˜Knut h.

Note that a full point after a lowercase letter is treated as the end of a sentence,
and creates more space bef ore the next word. Here, after `Prof.', it' s not the
end of a sentence, and the bac kslash-space forces LATEX to insert just an ordinar y
word-space because it' s OK to break the line after `Prof.', whereas it would look
wrong to hav e initials separ ated with Prof. D.E. Knuth broken over a line-end.

2.7.4 Dashes

For a long dash — what printers call an `em rule' like this — use three hyphens
typed together, like˜--- this , and bind them to the preceding wor d with a tilde
to avoid the line being broken before the dash. It's also common to see the dash
printed without spaces—like that: the dif ferenceis pur ely æsthetic. Neveruse a single
hyphen for this purpose.

Between digits like page ranges (35–47), it is normal to use the short dash (what
printers call an en-rule) which you get by typing two hyphens together, as in 35--47 .
If you want a minus sign, usemath mode (§2.8).

2.7.5 Justi�cation

The default mode for typesetting is justi�ed (two parallel margins, with wor d-spacing
adjusted automatically for the best optical �t). In justifying, LATEX will never add space
between letters, only between wor ds. There is a special packagecalled so (`space-out')
if you needspecialeffectslike letter-spacing,but thesearebestleft to the expert.

�
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There are two commands \raggedright and \raggedleft which set ragged-
right (ranged left) and ragged-left (ranged right). Use them inside a group (see the
panel `Grouping' on p.83)to con�ne their action to a part of your text.
Thesemodes also exist as `environments' (see§3.2) called raggedr ight and raggedleft

which are more convenient when applying this formatting to a whole paragraph or
more, like this one.

�




�

	

\begin{raggedleft}
These modes also exist as environments called raggedright and
raggedleft which is more convenient when applying this formatting
to a whole paragraph or more, like this one.
\end{raggedleft}

2.7.6 Languages

LATEX can typeset in the native manner for several dozen languages. This affects
hyphenation, wor d-spacing, indentation, and the names of the parts of documents
used asheadings (e.g.Table of Contents).

Most distributions of LATEX come with US English and one or more other languages
installed by default, but it is easy to add the ba bel package and specify any of the
supported languagesor variants, for example:

�




�

	

\usepackage[frenchb]{babel}
...
\selectlanguage{frenchb}

Changing the language with ba bel automatically changesthe namesof the structural
units and identi�ers like `Abstract', `Index', etc. to their translated version. For example,
using French asabove, chapterswill start with `Chapitre'.

2.8 Ma thema tics

As explained in the Preface, TEX was originally written to automate the typesetting
of books containing mathematics. The careful reader will already have noticed that
mathematics is handled dif ferently from normal text, which is why it has to be typeset
specially. This document does not cover mathematical typesetting, which is explained
in detail in many other books and Web pages,so all we will cover here is the existence
of the math mode commands, and some characters which have special meaning, so
they don't trip you up elsewhere.

In addition to the 10 special characterslisted in §2.4, there are threemore characters
which only have any meaning inside mathematics mode:

Key Meaning

�
�

�
�j Vertical bar�

�
�
�< Less-than�

�
�
�> Greater-than

If you type any of these in normal text (ie outside math mode), you will get
very weir d things happening and lots of error messages. If you need to print these
characters,you must type them using math mode.

The hyphen also has an extra meaning in math mode: it typesets as a minus sign,
so if you want to write about negative numbers you need to type the number in math
mode so the minus sign and the spacing comeout right.
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To use math mode within a paragraph, encloseyour math expression in \( and \)
commands. You can get the much-quoted equation E = mc2 by typing \(E=mcˆ2\) ,
and to get a temperatur e like � 30°you need to type \(-30\) ° .6

To typeset a math expression as `displayed math' (centered between paragraphs),
encloseit in the commands \[ and \] .7

�




�

	

\[\bar nˆ*_j(s)=\frac{\left\{s\sumˆk_{i=1}n_i(0)pˆ*
_{i,k+1}(s)+Mˆ*(s)\right\}\sumˆk_{i=1}p_{0i}pˆ*{ij}
(s)}{1-s\sumˆk_{i=1}p_{0i}pˆ*_{i,k+1}(s)}+\sumˆk
_{i=1}n_i(0)pˆ*_{ij}(s)[j=1,2,\dots,k].\]

n̄�
j (s) =

n
så k

i= 1 ni(0)p�
i;k+ 1(s)+ M� (s)

o
å k

i= 1 p0i p� i j(s)

1� så k
i= 1 p0i p�

i;k+ 1(s)
+ å k

i= 1ni(0)p�
i j (s) [j=1,2,.. . ,k]

Displayed equations can be auto-numbered by using the equation environment
instead of the \[ and \] commands.

6Bear in mind that the degree symbol is a non-ASCII character, so you must specify what input
encoding you are using if you want to type it: see the example of the inputenc package in §2.6. If you
don't want to use non-ASCII characters (or if you are using a system which cannot generate them), you
can use the command \textdegree to get the degree sign.

7You will also see dollar signs used for math mode. This is quite common but deprecated: it's what
plain TEX used in the days before LATEX, and the habit got ingrained in many mathematicians. It still works
as a convenient shorthand like $x=y$ , as do double-dollars for display-mode math like $$E=mcˆ2$$ , but
they are only mentioned here to warn readers seeing them in other authors' work that \( . . . \) and
\[ . . . \] are the proper LATEX commands.
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Basic document structur es

LATEX's approach to formatting is to aim for consistency. This means that as long
as you identify each element of your document correctly, it will be typeset in the
same way as all the other elements like it, so that you achieve a professional
�nish with minimum effort.

Elements are the component parts of a document. The popular structure of parts,
chapters, sections, subsections, subsubsections, paragraphs, lists, tables, �gur es, and
so on is familiar to everyone from reading books, newspapers, magazines, reports,
articles, and other classesof documents.

To achieve this consistency, every LATEX document must start by declaring what
document class it belongs to.

3.1 The Document Class Dec lara tion

To tell LATEX what class of document you are going to create, you type a special �rst
line into your �le which identi�es it.1 To start a report, for example, you would type
the \documentclass command like this:

�




�

	
\documentclass{report}

Therearefour default classesprovided, and many othersareavailable online:

repor t for business,technical, legal, academic, or scienti�c reports;

artic le for magazine or journal articles, reviews, conferencepapers, or research notes;

book for books and theses;

letter for letters.2

The article classin particular can be used (some would say `abused') for almost any
short pieceof typesetting by simply omitting the titling and layout (seebelow).

The default classes are normally only used for compatibility when exchanging
documents with other LATEX users, as they come with every copy of LATEX and are
therefore guaranteed to format identically everywher e. For most purposes, especially
for publication, you candownload replacementsor extensionsof theseclasses:

• The memoir and kom ascr ipt packagescontain sophisticated replacements for all
the default classes;

• Many academic and scienti�c publishers provide their own special class�les for
articles and books (often on their Web sites for download);

1Readers familiar with SGML, HTML, or XML will recognize the concept as similar to the Document
Type Declaration.

2The default letter class is rather idiosyncratic: there are much better ones you can download and
install yourself, such as the memoir and kom ascr ipt packages.
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• Conference organisers may also provide class �les for authors to write papers
for presentation;

• Many universities provide their own thesis document class �les in order to
ensure exact ful�llment of their formatting requirements;

• Businesses and other organizations can provide their users with corporate
stylesheetson a central server and con�gur e LATEX installations to look there �rst
for class�les and packages.

It is worth noting that some of the default document classesare intended for �nal
printing on dif ferent sizes of paper than A4 or Letter. Books and journals are not
usually printed on of�ce-size paper, so printing them on standard of�ce stationery
makes them look odd: the margins are too wide, or the positioning is unusual, or the
font size is too small. These default classesare adequate for drafts or for sending to
another LATEX user (becauseyou know their system will understand them) but they are
not really suf�cient for professional publishing purposes. For this you need a style �le
designed by the publisher to �t their series of publications (quite often based on the
default classes,but looking very dif ferent). As noted earlier, the memoir and kom ascr ipt
packagesprovide good facilities for helping design these.

3.1.1 Document c lass options

The default layouts are designed for US `Letter' size paper.3 To createdocuments with
the correct proportions for standard A4 paper, you need to specify the paper size in an
optional argument in squarebracketsbeforethe document classname,e.g.

�
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\documentclass[a4paper]{report}

The other default settings are for: a) 10pt type (all document classes);b) two-sided
printing (books and reports) or one-sided (articles and letters); and c) separate
title page (books and reports only). These can be modi�ed with the following
document class options which you can add in the same set of square brackets,
separated by commas:

11pt to specify 11pt type (headings, footnotes, etc.get scaledup or down in proportion);

12pt to specify 12pt type (again, headings scale);

oneside to format one-sided printing for books and reports;

twoside to format articles for two-sided printing;

titlepage to force articles to have a separatetitle page;

draft makes LATEX indicate hyphenation and justi�cation problems with a small square
in the right-hand margin of the problem line so they can be located quickly by a
human.

There are extra preset options for other type sizes which can be downloaded
separately (10pt, 11pt, and 12pt between them cover probably 95% of all document
typesetting). In addition there are hundr eds of add-in packageswhich can automate
other layout and formatting variants without you having to program anything by
hand or even change your text.

3Letter size is 8½00� 1100, which is the trimmed size of the old Demi Quarto, still in use in North
America. The other common US of�ce size is `Legal', which is 8½00� 1400, a bastard cutting, but close to
the old Foolscap (8¼00� 13¼00). ISO standard paper sizes are still virtually unknown in North America.
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EXERC ISE 1

Create a new document

1. Use your editor to create a ne w document.

2. Type in the Document Class Declar ation as shown a bo ve.

3. Add a font size option if you wish.

4. In North Amer ica, omit the a4pa per option or change it to
letter pa per .

5. Save the �le (make up a name) ensuring the name ends with .tex .

3.2 The document environment

After the Document ClassDeclaration, the text of your document is enclosedbetween
two commands which identify the beginning and end of the actual document:

�
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\documentclass[11pt,a4paper,oneside]{report}

\begin{document}
...
\end{document}

(You would put your text where the dots are.) The reason for marking off the
beginning of your text is that LATEX allows you to insert extra setup speci�cations before
it (where the blank line is in the example above: we'll be using this soon). The reason
for marking off the end of your text is to provide a place for LATEX to be programmed
to do extra stuff automatically at the end of the document. We're not going to do
either of those yet, though.

A useful side-effect of marking the end of the document text is that you can store
comments or temporary text underneath the \end{document} in the knowledge that
LATEX will never try to typeset them.

This \begin . . . \end pair is an example of a common LATEX structure called an
environment. Envir onments enclosetext which is to be handled in a speci�c way. All
environments start with \begin{...} and end with \end{...} (putting the name of
the environment in the curly braces).

EXERC ISE 2

Add a document environment

1. Add the document en vironment to your �le.

2. Leav e a blank line betw een the Document Class Declar ation and
the \begin{document} (you'll see why later).

3. Save the �le.

3.3 Titling

The �rst thing you put in the document environment is almost always your document
title, the author 's name, and the date (except in letters, which have a special set of
commands for addressingwhich we'll look at later).
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�
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\documentclass[11pt,a4paper,oneside]{report}

\begin{document}

\title{Practical Typesetting}
\author{Peter Flynn\\Silmaril Consultants}
\date{December 2004}
\maketitle

\end{document}

The \title , \author , and \date commands should be self-explanatory. The
double backslash (\\ ) means a forced linebreak. You always �nish the title block
with the \maketitle command, otherwise the titling will never be typeset. The
\maketitle command is reprogrammable so you can alter the appearance of
titles on a consistent basis.

EXERC ISE 3

Adding the title bloc k

1. Add a \title , \author , \date , and \maketitle comm and
to your �le.

2. Use your own name, make up a title, and give a date.

3. Add two bac kslashes after your name and add your organisation or
depar tment name.

4. The order of the �r st three comm ands is not impor tant, but the
\maketitle comm and must come last.

When this �le is typeset, you get something like this (I've cheated and done it in
colour (§5.1.1)for fun — yours will bein black and white for the moment):
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 � � �	��
������ � � 
 
 � ���

�	� � � ����� � � �
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However , before we seehow to get this displayed or printed, there are a few more
elementsto cover: abstracts,sectioning, the Tableof Contents, and paragraphs. If you'r e
really impatient, though, refer to Chapter 4 to seehow to typesetand display it.

3.4 Abstracts and summar ies

In reports and articles it is normal for the author (you) to provide an Abstract
or Summary, in which you describe brie�y what you have written about and
explain its importance. Abstracts in articles are usually only a few paragraphs
long; Summaries in reports can run to several pages, depending on the length and
complexity of the report itself.

In both casesthe Abstract or Summary is theoretically optional (that is, LATEX doesn't
forceyou to have one), but almost always included. In practice, of course, you go back
and type the Abstract or Summary after having written the rest of the document, but
for the sakeof the example we'll jump the gun and type it now.

Immediately after the \maketitle you canusethe abstract environment, in which
you simply type your Abstract or Summary, leaving a blank line between paragraphs
(see§3.6 for this convention).
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\documentclass[11pt,a4paper,oneside]{report}
\usepackage[latin1]{inputenc}
\renewcommand{\abstractname}{Summary}
\begin{document}

\title{Practical Typesetting}
\author{Peter Flynn\\Silmaril Consultants}
\date{December 2004}
\maketitle

\begin{abstract}
This document presents the basic concepts of typesetting in a
form usable by non-specialists. It is aimed at those who find
themselves (willingly or unwillingly) asked to undertake work
previously sent out to a professional printer, and who are
concerned that the quality of work (and thus their corporate
image) does not suffer unduly.

The topics cover layout, the need for accuracy, the choice of
typeface, arrangement of the document, adherence to
specifications, and the production process. No foreknowledge
of printing or publishing is needed, but an eye for detail,
a feeling for æsthetics, and some fluency with a computer is
expected.
\end{abstract}

\end{document}

In business and technical documents, the Abstract is often called a Management
Summary, or Executive Summary, or BusinessPreview, or some similar phrase. LATEX
lets you change the name associated with the abstract environment to any kind of
title you want, using the \renewcommand command to give the \abstractname
a new value:

�
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\renewcommand{\abstractname}{Executive Summary}

Notice how the name of the command you are renewing (\abstractname ) goes
in the �rst set of curly braces, and the new value you want it to have goes in the
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second set of curly braces. The environment you use is still called abstract (that is,
you still type \begin{abstract } . . . \en d{ abs tr ac t} ): what the \abstractname
does is change the name that gets displayed and printed, not the name of the
environment you store the text in.

EXERC ISE 4

Using an Abstract or Summar y

1. Add the \renewcommand line given a bo ve to your Preamble.

The Preamble is at the start of the document, in that ga p after
the \documentclass line but bef ore the \begin{document}
(remember I said we' d see what we left it blank for: see the panel
`The Preamble' on p.34).

2. Add an abstract en vironment after the \maketitle and type in a
couple of short par agr a phs of text.

3. Save the �le (no, I'm not par anoid, just careful).

If you look carefully at the example Abstract above, you'll see I added an extra
command to the Preamble (\usepackage[la ti n1] {i npu te nc } ). We'll seelater what
this means(Brownie points for guessingit, though, if you read§2.6).

The Preamble

Modi�cations which you want to affect a whole document go at the very
start of your LATEX �le, immediately after the \documentclass line
and before the \begin{document} line:
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\documentclass[11pt,a4paper,oneside]{report}
\renewcommand{\abstractname}{Sneak Preview}
\begin{document}
...
\end{document}

This position, between the Document ClassDeclaration and the beginning
of the document environment, is called the preamble, and it is used
for small or temporary modi�cations to the style and behaviour of the
document. Major or permanent modi�cations should go in a .sty �le
and be invoked with a \usepackage command.

3.5 Sections

In the body of your document, LATEX provides seven levels of division or sectioning
for you to use in structuring your text. They are all optional: it is perfectly possible
to write a document consisting solely of paragraphs of unstructured text. Even
novels are normally divided into chapters, although short stories are often made
up solely of paragraphs.

Two of thesedivisions, Parts and Chapters, are only available in the book and repor t
document classes,becausethey don't haveany meaning in articles and letters.4

4It is arguable that chapters also have no place in reports, either, as these are conventionally divided
into sections as the top-level division. LATEX, however, assumes your reports have chapters, but this is
only the default, and can be changed very simply (see Chapter 9).
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Depth Division Command Notes

� 1 Part \part Only in books and reports
0 Chapter \chapter Only in books and reports
1 Section \section Not in letters
2 Subsection \subsection Not in letters
3 Subsubsection \subsubsection Not in letters
4 Titled paragraph \paragraph Not in letters
5 Titled subparagraph \subparagraph Not in letters

In each casethe title of the part, chapter, section, etc. goes in curly bracesafter the
command. LATEX automatically calculates the correct numbering and prints the title in
bold. You canturn sectionnumbering off at aspeci�c depth: details in §3.5.1.

�
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\section{New recruitment policies}
...
\subsection{Effect on staff turnover}
...
\chapter{Business plan 2004--2006}

There are packages5 to let you control the typeface, style, spacing, and appearanceof
section headings: it's much easier to use them than to try and reprogram the headings
manually. Two of the most popular arethe ssection and sectsty packages.

Headings also get put automatically into the Table of Contents, if you specify one
(it's optional, and we haven't done that yet: see §3.7). But if you make manual
styling changes to your heading, for example a very long title, or some special
line-breaks or unusual font-play , this would appear in the Table of Contents as well,
which you almost certainly don't want. LATEX allows you to give an optional extra
version of the heading text which only gets used in the Table of Contents and any
running heads, if they are in effect (§8.1.2). This goes in [square brackets] before
the curly braces:

�
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\section[Effect on staff turnover]{The effect of the revised
recruitment policies on staff turnover at divisional
headquarters}

EXERC ISE 5

Start your document text

1. Add a \chapter comm and after your Abstract or Summary, giving
the title of your �r st cha pter .

2. If you' re planning ahead, add a few more for cha pter s 2, 3, etc.
Leav e a few blank lines betw een them to make it easier to add
par agr a phs of text later .

3. I shouldn' t need to tell you what to do after making signi�cant
changes to your document �le.

3.5.1 Section number ing

All document divisions get numbered by default. Parts get Roman numerals (Part I,
Part II, etc.); chapters and sectionsget decimal numbering, and Appendixes (which are
just aspecialcaseof chapters,and sharethe samestructure)arelettered (A, B,C,etc.).

5Details of how to use LATEX packages are in §5.1.
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You can change the depth to which section numbering occurs, so you can turn it
off selectively. In this document it is set to 3. If you only want parts, chapters, and
sections numbered, not subsections or subsubsectionsetc., you can change the value
of the secnumdepth counter using the the \setcounter command, giving the
depth value from the table in §3.5:

�
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\setcounter{secnumdepth}{1}

A related counter is tocdepth , which speci�es what depth to take the Table of
Contents to. It can be reset in exactly the same way as secnumdepth . The current
setting for this document is 2.

To get an unnumberedsection heading which does not go into the Table of Contents,
follow the command namewith an asteriskbeforethe opening curly brace:

�
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\subsection*{Shopping List}

All the divisional commands from \part* to \subparagraph* have this `starred'
version which can be used on special occasionsfor an unnumber ed heading when the
setting of secnumdepth would normally mean it would benumbered.

3.6 Ordinar y paragra phs

After section headings comes your text. Just type it and leave a blank line between
paragraphs. That's all LATEX needs.

The blank line means`start a new paragraph here': it doesnot (repeat: not ) mean you
get a blank line in the typeset output. Now readthis paragraph again.

The spacing between paragraphs is a separately de�nable quantity , a dimension or
length called \parskip . This is normally zero (no spacebetween paragraphs, because
that's how books are normally typeset), but you can easily set it to any size you want
with the \setlength command in the Preamble:

�
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\setlength{\parskip}{1cm}

This will set the space between paragraphs to 1cm. See§2.7.1 for details of the
various size units LATEX can use. Leavingmultiple blank lines betweenparagraphsin your
sourcedocumentachievesnothing: all extra blank lines get ignored by LATEX becausethe
spacebetween paragraphs is controlled only by the value of \parskip . To change the
spacebetween paragraphs, specify it with the command asshown above.

White-space in LATEX can also be made �exible (what LATEX: A DocumentPreparation
System6 calls `rubber ' lengths). This means that values such as \parskip can have
a default dimension plus an amount of expansion minus an amount of contraction.
This is useful on pages in complex documents where not every page will be an exact
number of �xed-height lines long, so some give-and-take in vertical space is useful.
You specify this in a \setlength command like this:

�
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\setlength{\parskip}{1cm plus4mm minus3mm}

Paragraph indentation can also be set with the \setlength command, although
you would always make it a �xed size, never a �exible one, otherwise you would have
very ragged-looking paragraphs.

6Lamport (1994)
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\setlength{\parindent}{6mm}

By default, the �rst paragraph after a heading follows the standard Anglo-
American publishers' practice of no indentation. Subsequentparagraphs are indented
by the value of \parindent (default 18pt).7 You can change this in the same
way as any other length.

In the printed copy of this document, the paragraph indentation is set to 10.0pt
and the space between paragraphs is set to 0.0pt plus 1.0pt. These values do not
apply in the Web (HTML) version becausenot all browsers are capable of that �ne
a level of control, and becauseusers can apply their own stylesheets regardless of
what this document proposes.

EXERC ISE 6

Start typing!

1. Type some par agr a phs of text. Leav e a blank line betw een each.
Don' t bother a bout line-wr a pping or formatting — LATEX will tak e care
of all that.

2. If you' re feeling adv entur ous, add a \section comm and with
the title of a section within your �r st cha pter , and continue typing
par agr a phs of text belo w that.

3. Add one or more \setlength comm ands to your Preamble if
you want to exper iment with changing par agr a ph spacing and
indentation.

To turn off indentation completely, set it to zero (but you still have to provide units:
it's still a measure!).
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\setlength{\parindent}{0in}

If you do this, though, and leave \parskip set to zero, your readers won't be able
to tell easily where each paragraph begins! If you want to use the style of having no
indentation with a spacebetween paragraphs, use the par skip package, which does it
for you (and makes adjustments to the spacing of lists and other structures which use
paragraph spacing, so they don't get too far apart).

3.7 Table of contents

All auto-numbered headings get entered in the Table of Contents (ToC) automatically .
You don't have to print a ToC, but if you want to, just add the command
\tableofcontents at the point where you want it printed (usually after the
\maketitle command and before the Abstract or Summary.

Entries for the ToC are recorded each time you process your document, and
reproduced the next time you processit, so you need to re-run LATEX one extra time to
ensure that all ToC page-number referencesarecorrectly calculated.

We've already seen in §3.5 how to use the optional argument to the sectioning
commands to add text to the ToC which is slightly dif ferent from the one printed in the
body of the document. It is also possible to add extra lines to the ToC, to forceextra or
unnumber ed section headings to be included.

7Paragraph spacing and indentation are cultural settings. If you are typesetting in a language other
than English, you should use the ba bel package, which alters many things, including the spacing and
the naming of sections, to conform with the standards of dif ferent countries and languages.
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EXERC ISE 7

Inserting the table of contents

1. Go bac k and add a \tableofcontents comm and after the
\maketitle comm and in your document.

2. You guessed.

The commands \listoffigures and \listoftables work in exactly the
sameway as \tableofcontents to automatically list all your tables and �gur es. If
you usethem, they normally go after the \tableofcontents command.

The \tableofcontents command normally shows only numbered section
headings, and only down to the level de�ned by the tocdepth counter (see§3.5.1),
but you can add extra entries with the \addcontentsline command. For example
if you use an unnumber ed section heading command to start a preliminary piece of
text like a Foreword or Preface,you can write:

�
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\subsection*{Preface}
\addcontentsline{toc}{subsection}{Preface}

This will format an unnumber ed ToC entry for `Preface' in the `subsection' font style.
You can use the same mechanism to add lines to the List of Figures or List of Tables
by substituting lof or lot for toc .
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CH A PTER IV

Typesetting, viewing and pr inting

We've now got far enough to typeset what you've entered. I'm assuming at this
stage that you have typed some sample text in the format speci�ed in the previous
chapter, and you've saved it in a plain-text �le with a �letype of .tex and a name
of your own choosing.

EXERC ISE 8

Saving your �le

If you hav en' t already saved your �le, do so no w (some editor s and
interf aces let you typeset the document without saving it!).

Pick a sensible �lename in a sensible director y. Names should be short
enough to display and search for, but descr iptiv e enough to make sense.
See the panel `Picking suitable �lenames' on p.41 for more details .

4.1 Typesetting

Typesetting your document is usually done with by clicking on a button in a toolbar or
an entry in amenu. Which oneyou click on dependson what output you want.

• The standard (default) LATEX program produces a device-independent (DVI) �le
which can be used with any TEX viewer or printer driver on any make or model
of computer (there are dozens of theseavailable: at least one of each(viewer and
printer driver) should have been installed with your distribution of TEX).

• The pd�atex program produces an Adobe Acrobat Portable Document For-
mat (PDF) �le which can be used with any suitable viewer, such as GSview,
PDFview, the Operabrowser, or Adobe's own AcrobatReader.

Depending on which one you choose, you may have to [re]con�gur e your editor
so that it runs the right program. They can all do all of them, but they don't always
come pre-set with buttons or menus for every possible option, because they can't
guess which one you want.

4.1.1 Standar d LATEX

There are two ways of running LATEX: from the toolbar or menu, or from the
command line. Toolbars and menus are most common in graphical systems, and
are the normal way to run LATEX. Command lines are used in non-graphical
systems and in automated processeswhere LATEX is run unattended (so-called `batch'
or `scripted' processing).
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EXERC ISE 9

Running LATEX from the toolbar or menu

Run LATEX on your �le according to which system you' re using:

• In WinEdt , clic k the LATEX toolbar icon;

• In Emacs , clic k the TEX TEX File 1

menu item.

Your editor may suggest you save your �le if you hav en' t already done
so. Do it.

Whichever way you run LATEX, it will processyour �le and display a log or record of
what it's doing (seethe example in Exercise10: it looks the sameno matter what system
you use). This is to let you seewhere(if!) thereareany errors or problems.

Don't panic if you seeerrors: it's very common for learners to mistype or mis-spell
commands, forget curly braces, type a forwar d slash instead of a backslash, or use
a special character by mistake. Errors are easily spotted (lines in the log window
beginning with an exclamation mark) and easily corrected in your editor, and you can
run LATEX again to check you have �xed everything. §4.2 describes some of the most
common mistakes and suggestshow to �x them.

When LATEX �nds an error (a real one, not just a warning), it displays an error message
and pauses.You must type oneof the following letters to continue:

Key Meaning

�
�

�
�x Stop immediately and exit the program.�

�
�
�q Carry on quietly as best you can and don't bother me with any

more error messages.�
�

�
�e Stop the program but re-position the text in my editor at the

point where you found the error.�
�

�
�h Try to give me more help.�

�
�
�i (followed by a correction) input the correction in place of the

error and carry on.

The log will also tell you if there were problems with overlong or underr un
lines (unusual hyphenations, for example), pages running short or long, and other
typographical niceties (most of which you can ignoreuntil later).

Unlike other systems, which try to hide unevennesses in the text — usually
unsuccessfully — by interfering with the letter-spacing, LATEX takes the view that the
author or editor should be able to contribute. While it is certainly possible to set LATEX's
parameters so that the spacing is suf�ciently sloppy that you will almost never get a
warning about badly-�tting lines or pages, you will almost certainly just be delaying
matters until you start to get complaints from your readersor publishers.

In WinEdt the log appears in a separate window and you have to press the�
�

�
�Enter key to dismiss it after checking it. In Emacs, the log appears in the bottom

half of the edit window and can be dismissed with the Files
One Windo w 1

menu or
by pressing

�
�

�
�Ctr l–
�
�

�
�X

�
�

�
�1 .

If therewereno errors, your �le is ready for displaying or printing.

�
�

�
�40 Formatting information



CHAPTER4. TYPESETTING, VIEWING AND PRINTING 4.1. TYPESETTING

Picking suitable �lenames

Never, ever use dir ectories (folders) or �le names which contain spaces.
Although your operating system probably supports them, some don't,
and they will only causegrief and tears with TEX.
Make �lenames as short or as long as you wish, but strictly avoid spaces.
Stick to upper- and lower -caseletters without accents(A–Z and a–z), the
digits 0–9,the hyphen (- ), and the full point or period (. ), (similar to the
conventions for a Web URI): it will let you refer to TEX �les over the Web
more easily and make your �les more portable.

4.1.2 pdfLATEX

If you have con�gur ed your editor to generatePDF �les dir ect instead of DVI �les, by
using the pd�atex program instead of standard LATEX, then you click the pdfLATEX icon
in WinEdt or type the pdflatex command in a terminal (console) window (exactly
the same method as shown above for standard LATEX). Emacsdoes not have a default
menu con�gur ed for pd�atex.

4.1.3 Running LATEX from a command windo w

This is worth practising even if you normally use a graphical accesssystem, so that
you understand what it does.

EXERC ISE 10

Running LATEX in a terminal or console windo w

• If you are using a non-gr a phical system, then by de�nition you are
already using a comm and-line ter minal or console.

• Under Linux or Unix (X Windo w systems such as KDE, Gnome,
OpenWindo ws, CDE, etc.) you open a comm and (shell) windo w by
clic king on the shell or screen icon in the contr ol panel at the bottom
of your screen.

• Under Micr osoft Windo ws you open a comm and windo w by clic king
on the Start Progr ams MS-DOS 2

or Start Comm and Prompt 2

menu item.

When the comm and windo w a ppear s, type
�




�

	
cd documents

Substitute the name of your document director y (folder) for documents
in the cd comm and, and your document �lename for mybook in the latex
comm and. Remember to press the

�
�

�
�Enter key at the end of each line.

You can run pd�atex in the same way by typing pdflatex instead of
latex .
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4.2 Error messages

Most error messagesare self-explanatory, but becausesome errors can only be righted
by humans who can read and understand what it's supposed to mean, they don't get
spotted by LATEX until much later, leading to severalmessagesin a row.

Only a few common error messages are given here: those most likely to be
encountered by beginners. If you �nd another error message,and it's not clear what
you should do, ask for help.

Fortunately it's usually easy to �nd LATEX errors, as the layout of an error messageis
always the same. Error messagesbegin with an exclamation mark at the start of the
line in the log, and give a description of the error, followed by a line starting with the
line number in your document �le where the error was spotted.

Newcomers should remember to check the list of special characters in (§2.4): a very
large number of errors when you are learning LATEX are due to accidentally typing a
special character when you didn't mean to. This disappears after a few days as you
get used to them.

�
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! Too many }'s.
l.6 \date December 2004}

In the example above, the reason LATEX thinks there are too many } 's is that the
opening curly brace after \date and before the wor d December is missing, so the
closing curly braceis seenasone too many (which it is!).1
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! Undefined control sequence.
l.6 \dtae

{December 2004}

In this second example, LATEX is complaining that it has no such command (`control
sequence') as \dtae (it's been mistyped, but only a human can detect that fact: all
LATEX knows is that it's unde�ned).

1In fact, there are other things which can follow the \date command apart from a date in curly
braces, so LATEX cannot possibly guess that you've missed out the opening curly brace — until it �nds a
closing one!
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Runaway argument?
{December 2004 \maketitle
! Paragraph ended before \date was complete.
<to be read again>

\par
l.8

In this �nal example of an error, the closing curly brace has been omitted from
the date, resulting in \maketitle trying to format the title page while LATEX is still
expecting more text for the date! As \maketitle creates new paragraphs on the
title page, this is detected and LATEX complains that the previous paragraph has ended
but \date is not yet �nished.

I'll repeat the advice from earlier: if you �nd an error messageyou can't understand,
ask for help. Seethe sectionon online help (§5.3)for details.
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Underfull \hbox (badness 1394) in paragraph at lines 28--30
[][]\LY1/brm/b/n/10 Bull, RJ: \LY1/brm/m/n/10 Ac-count-ing in Busi-
[94]

In this example of a warning, LATEX cannot stretch the line wide enough without
making the spacing bigger than its currently permitted maximum. The badness (0–
10,000)indicates how severe this is (here you can probably ignore it). It sayswhat lines
of your �le it was typesetting when it found this, and the number in square brackets is
the number of the pageonto which the offending line was printed.

The codesseparatedby slashesarethe typefaceand font style and sizeused in the line.
Ignorethem for the moment: details arein step11in the procedureon p. 93.
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[101]
Overfull \hbox (9.11617pt too wide) in paragraph at lines 860--861
[]\LY1/brm/m/n/10 Windows, \LY1/brm/m/it/10 see \LY1/brm/m/n/10 X Win-

Last of all, the opposite warning: this line is too long by a shade over 9pt. The
chosen hyphenation point which minimises the error is shown at the end of the line
(Win-). Line numbers and page numbers are given as before. In this case,9pt is too
much to ignore, and a manual correction needsmaking, or the �exibility settings need
changing (outside the scopeof this booklet).

4.3 Screen pre vie w

Once the �le has beenprocessedwithout errors (or even if there are still errors, but you
want to seewhat it's doing with them), standard LATEX will have createda DVI �le with
the samename asyour document but the �letype .dvi . If you'r e using pd�atex, a PDF
�le will have beencreated,and you can skip to §4.3.2.

4.3.1 Previewing DVI output

To see the typeset output, click on the TeX
TeX View 3

menu item in Emacsor the dvi

Preview toolbar icon in WinEdt. A What You SeeIs What You Get (WYSIWYG) preview
window will appear with your typeset display.
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Most previewers have a wide range of scaling, zooming, and measuring functions,
but remember this is a pictureof your output: you cannot edit the image. To change it,
you always edit your source text and reprocess.

With xdvi and its derivatives like dviview, you can leave the display window open,
and after you've reprocessedyour document through LATEX, moving your mouse back
into the window will make the display update automatically (click your mouse if you
have your windowing system set to need a click to focus).

The very �rst time you display your DVI output with a new installation
of TEX, there may be a short pause if the previewer needs to create
the special bitmaps used for screen previews of some fonts. These give
greater accuracy on low-r esolution devices like screens. As you continue
to work with LATEX and your system accumulates these font �les, the
pause for generating them will disappear.

4.3.2 Previewing with PDF

If you have con�gur ed your system to generate PDF �les dir ect instead of DVI �les,
just open the .pdf �le using any PDF viewer or browser.

It is possible to con�gur e WinEdt to display a toolbar icon which will pop up
AcrobatReaderor someother browser with the current PDFoutput �le.

Adobe's AcrobatReadercannot automatically update the view if you reprocess
your document through pd�atex. You have to close the display with

�
�

�
�Ctr l–
�
�

�
�W and

reload the �le with
�
�

�
�Alt –
�
�

�
�1 .
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Bitma p fonts

Acr obat Reader is extremely poor at render ing Type3 bitm a p fonts . If you are
using these (mostly old LATEX installations who hav e not upgr aded to Type1), you
will see very fuzzy display at low magni�cations . It will pr int perf ectly , but Acr obat
Reader' s display is disappointing. The solution is to use a better viewer or to install
and upgr ade to the Type1 versions of the CM fonts (see § 8.3.3), or both, but there
rem ain a few useful fonts which are still only av aila ble in Type3 format. If you need
to use them, you proba bly need to warn your reader s to expect a fuzzy display
from Acr obat Reader (but good pr intout), and to change to a better reader if
the y can.

4.3.3 Previewing with PostScript

PostScript is a page description language invented by Adobe and used in laser printers
and high-end typesetters. It's been the universal standard for electronically-formatted
print �les for over a decade, and all printers and publishers are accustomed to using
them. PDF, a descendant of PostScript, is rapidly taking over, but PostScript itself is
still extremely common, largely becauseit is very robust, and is usually an ASCII �le,
which makes it very portable and easy to generate. The drawback is the large size of
PostScript �les, especially if they contain bitmapped graphics.

The dvips program which comeswith all TEX systems is used to generate PostScript
�les dir ectly from your DVI output. These .ps �les can be viewed, printed, or sent
to a platemaker or �lmsetter .

An alternative to viewing the DVI �le dir ect is therefore to generate a PostScript
�le, especially if you'r e going to have to do this for your publisher anyway, and many
editors can be con�gur ed to do this by default. Look for a dvips toolbar icon or
menu entry and click on it.

It's very simple to do manually anyway: let's assume your LATEX �le was called
mydoc.tex , soprocessingit hascreatedmydoc.dvi . Justtype:

�
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dvips -o mydoc.ps mydoc

in a command window (seeExercise10on p. 41for how to get one) and dvipswill create
mydoc.ps which canbeused both for previewing and printing.

To view a PostScript �le, you need a PostScript previewer like GSview, which works
with the PostScript interpr eter Ghostscript, which should have been installed along
with your whole TEX system (if not, install both now: GSviewis separately licensed and
cannotbeincluded in the TEX Live distribution, soyou haveto download it yourself).

GSviewcan be set to watch the PostScript �le and automatically update the display
any time the �le is changed,without you evenhaving to click on the window .

4.4 Printer output

TEX systems print on almost anything from the simplest dot-matrix printers to
the biggest phototypesetters, including all the laser printers and a host of other
devices in between. How you do it varies slightly according to how you do your
typesetting and previewing:

If you are using PDF you can print dir ectly from your PDF viewer (e.g. PDFview,
AcrobatReader, etc.). Be careful never to click on the `Fit to page' option in your
viewer, as it will change the size of your document so all your measurements
becomewr ong.

If you are using DVI and you have a previewer which has a print function con�gur ed
for your printer , you can use that. If not, createa PostScript �le and use that (see
below).
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If you are using PostScript use the print function in GSview.

If you hav e a real PostScript pr inter or you are using a system with built-in PostScript
printing support (such as Linux), you can create and send PostScript output
dir ectly from dvips to the printer without the need to open it in a previewer �rst.
In Emacs, for example, this is what happens when you use the TEX

TEX Print 4

menu
item.

Non-PostScript pr inter s You can create a PostScript �le with dvips (see§4.3.3)and use
GSviewto print it (GSviewcan print PostScript �les to almost any make or model
of non-PostScript printer);

Or, if you want a non-P ostScript/Ghostscr ipt solution install or con�gur e a TEX print
driver for your printer (as supplied with your TEX installation, and there are
dozens on CTAN: their names all start with dvi and are followed by an
abbreviation for the printer make or model like dvieps for Epson, dvihp for
Hewlett-Packard, dvialw for Apple LaserWriters, etc.). Con�gur e the driver to
print dir ectly to the print queue, or pipe it to the print queue manually. On Linux
with an HP printer , for example, this would be

�
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dvihp mydoc | lpr

Micr osoft Windows has no easyway to bypass the print spool, but you can do it
from an MS-DOS command window with

�
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dvihp mydoc -o mydoc.hp
print /b mydoc.hp

Read the documentation for the driver , as the options and defaults vary.

Both the dvips program and all the previewers that print tend to have facilities for
printing selected pages, printing in reverse, scaling the page size, and printing only
odd or even pages for two-sided work. If you are using PostScript there are programs
for manipulating the output, for example to perform page imposition to get 4, 8, or 16
pagesto a sheet for making booklets.

EXERC ISE 11

Print it!

Show that you hav e under stood the process of typesetting, pre viewing,
and pr inting, by displaying your document and pr inting it.
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CTAN, pac kages , and
online help

The Comprehensive TEX Ar chive Network (CTAN) is a repository or collection of Web
and FTPserversworldwide which contain copiesof almost every freepieceof software
related to TEX and LATEX. CTAN is rooted at http://www.ctan.o rg / and there are
several online indexes. There are complete TEX and LATEX systems for all platforms,
utilities for text and graphics processing,conversion programs into and out of LATEX,
extra typefaces,and (possibly the most important) the LATEX packages.

CTAN should alwaysbe your �rst port of call when looking for a software
update or a feature you want to use. Pleasedon't ask the network help
resources(§5.3) until you have checked CTAN and FAQ �rst.

5.1 Pac kages

Add-on features for LATEX are known as `packages'. Dozens of these are pre-installed
with LATEX and can be used in your documents immediately . To �nd out what packages
are available, you should use the CTAN search page1 which includes a link to Graham
Williams' comprehensivepackagecatalogue.

When you try to typeset a document which requiresa packagewhich is not installed
on your system, LATEX will warn you with an error messageand you can then download
the package and install it using the instructions in §5.2. You can also download
updates to packages you already have (ones that were installed along with your
version of LATEX aswell asonesyou added).

There is no theoretical limit to the number of packagesyou can have installed (apart
from the size of your disk), but there is probably a physical limit to the number that
can be used inside any one LATEX document at the same time, although it depends on
how big each package is. In practice there is no problem in having even a couple
of dozen packages active.

5.1.1 Using an existing pac kage

To use a packagealready installed on your system, insert a \usepackage command
in your document preamble with the package name in curly braces. For example,
to use the color package, which lets you typeset in colours (I warned you this
was coming!):

1http://www.ctan.org/search
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\documentclass[11pt,a4paper,oneside]{report}
\usepackage{color}
\begin{document}

\title{Practical Typesetting}
\author{Peter Flynn\\Silmaril Consultants}
\date{December 2004}
\maketitle

\end{document}

You can include several package names in one \usepackage command by
separating the names with commas, and you can have more than one \usepackage
command. However , if a package needs optional settings in square brackets, you have
to give it its own \usepackage command, like geometr y shown here.
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\documentclass[11pt,a4paper,oneside]{report}
\usepackage{pslatex,palatino,avant,graphicx,color}
\usepackage[margin=2cm]{geometry}
\begin{document}

\title{\color{red}Practical Typesetting}
\author{\color{blue}Peter Flynn\\Silmaril Consultants}
\date{\color{green}December 2004}
\maketitle

\end{document}

This is a simple way to do colours in titling on a once-off basis: if it's for
a repeatable style we'll see in Chapter 9 how it can be automated and kept
out of the author 's way.

Many packagescan have additional formatting speci�cations in optional arguments
in square brackets, in the same way as the \documentclass command does. Read
the documentation for the packageconcernedto �nd out what canbedone.

EXERC ISE 12

Add colour

Use the color pac kage to add some colour to your document. Use the
geometr y pac kage to change the margins.

Print your document if you hav e a colour pr inter (monochr ome printer s
should pr int it in shades of gre y).

5.1.2 Pac kage documentation

To �nd out what commands a package provides (and thus how to use it), you need
to read the documentation. In the texmf/doc subdir ectory of your installation there
should be dir ectories full of .dvi �les, one for every package installed. Thesecan be
previewed or printed like any other DVI �le (see§4.3.1).If your installation procedure
hasnot installed the documentation, it canall bedownloaded from CTAN anyway.

Before using a package, you should read the documentation carefully , especially
the subsection usually called `User Interface', which describes the commands the
package makes available. You cannot just guess and hope it will work: you have
to read it and �nd out.

Seethe next section for details of how to create the documentation .dvi �le for
additional packagesyou install yourself.
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EXERC ISE 13

Read all about it

Find and view (or pr int) the documentation on the geometr y pac kage
you used in Exercise 12.

Investigate one of the other pac kage documentation �les in the
director y.

5.2 Downloading and installing pac kages

Once you have identi�ed a package you need and haven't already got (or you have
got it and need to update it), use the indexes on any CTAN server to �nd the dir ectory
where the package lives.

What you need to look for is always two �les, one ending in .dtx and the other
in .ins . The �rst is a DOCTEX �le, which combines the package code and its
documentation in a single �le. The second is the installation routine (much smaller).
You must alwaysdownload both�les.

If the two �les are not there, it means the package is part of a much larger bundle
which you don't normally update unless you change version of LATEX. For example,
there is no color.dtx and color.ins for the color package because it forms part
of the gra phics bundle. Such packages change very rarely, as they form part of
the core of LATEX and are very stable. In general you should not try to update
these packages in isolation.

Some rare or unusual packages are still supplied as a single .sty �le intended
for the now obsolete LATEX 2.09. You can try to use these if you wish but they are
not guaranteed to work, and have now almost all been replaced by LATEX 2e versions.
Always look for the .dtx and .ins pair of �les �rst.

Download both �les to a temporary dir ectory. Keep something like C:\tmp for this
in Windows; Linux systems already have a /tmp dir ectory. There are four steps to
installing a LATEX package:

1. Extract the �les
Run LATEX on the .ins �le. That is, open the �le in your editor and processit as
if it were a LATEX document, or if you prefer, type latex followed by the .ins
�lename in a command window in the temporary dir ectory.

This will extract all the �les needed from the .dtx �le (which is why you must
have both of them present in the temporary dir ectory). Note down or print the
names of the �les created if there are a lot of them (read the log �le if you want
to seetheir names again).

2. Create the documentation
Run LATEX on the .dtx �le twice. This will create a .dvi �le of documentation
explaining what the package is for and how to use it. Two passesthrough LATEX
are needed in order to resolve any internal crossreferencesin the text (a feature
we'll come onto later). If you prefer to createPDF then run pd�atex instead. View
or print this �le in the usual manner (see§4.3 et seq.).

3. Install the �les
While the documentation is printing, move or copy the �les createdin step 1 from
your temporary dir ectory to the correct place[s] in your TEX installation dir ectory
tree. In an installation that conforms to the TEX Dir ectory Structure (TDS), this
would be suitably-named subdir ectories of texmf- local/tex/ la tex / . Seethe
panel `Replicating the TDS' on p.51 for how to createa parallel structure in your
local dir ectory, and the table on p. 50 for where `the right place' is.

Often there is just a .sty �le to move but in the caseof complex packagesthere
may be more, and they may belong in dif ferent locations. For example, new
BIBTEX packagesor font packageswill typically have several �les to install.
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Type Directory (under texmf- local/ ) Comments

.cls tex/latex/base Document class �le

.sty tex/latex/packag ename Style �le: the normal package
content

.bst bibtex/bst BIBTEX style

.mf fonts/source/pub lic /f ontna me METAFONT font outline

.fd tex/latex/mfnfss Font De�nition �les for
METAFONT fonts only

.fd tex/latex/psnfss Font De�nition �les for
PostScript Type 1 fonts only

.pfb /fonts/type1/fou ndr y/ fo ntn ame PostScript Type 1 font outline

.afm /fonts/afm/found ry/ fo nt name Adobe font metrics for
PostScript Type 1 fonts

.tfm /fonts/tfm/found ry/ fo nt name TEX font metrics for
METAFONT and PostScript
Type 1 fonts

.vf /fonts/vf/foundr y/f ontn ame TEX virtual fonts

.pdf , .dvi /doc package documentation

others tex/latex/packag ename other types of �le unless
instructed otherwise

For BIBTEX styles, the LATEX .sty �les belong in texmf- local/tex/ lat ex /. ..
(called after the package)but the .bst �le belongs in texmf- local/bibt ex/ bs t .

Don't forget to move the .dvi or .pdf �le of documentation into texmf- local/
doc .

If there are con�guration or other �les, read the documentation to �nd out if
there is a special or preferred location to move them to.

4. Update your index
Finally, run your TEX indexer program to update the package database. This
program comeswith every modern version of TEX and is variously called texhash,
mktexlsr, or even con�gure, or it might just be a mouse click on a button or menu
in your editor. Read the documentation that came with your installation to �nd
out which it is.

This last step is utter ly essential , otherwise nothing will work.

The reason this process has not been automated widely is that there are still
thousands of installations which do not conform to the TDS, such as old shared Unix
systems or very old, small-scale PC systems, so there is no way for an installation
program to guesswhere to put the �les: you have to know this. There are many more
systemswhere the owner, user, or installer has chosennot to follow the recommended
TDS dir ectory structure, or is unable to do so for security reasons(such as a shared
system where shecannot write to a protected dir ectory).

The reason for having the texmf- local dir ectory (called texmf.local on some
systems) is to provide a place for local modi�cations or personal updates if you are
a user on a shared system (Unix, Linux, VMS, Windows NT/2000/XP , etc.) where
you do not have write-access to the main TEX installation dir ectory tree. You can also
have a personal texmf subdir ectory in your own login dir ectory. Your installation
must be con�gur ed to look in these dir ectories �rst, however, so that any updates to
standard packageswill be found there before the superseded copies in the main texmf
tree. All modern TEX installations should do this anyway, but if not, you can edit
texmf/web2c/tex mf.cn f yourself. Thereis an example in Appendix B.
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EXERC ISE 14

Install a pac kage

Download and install the par alist pac kage (w hich implements inline lists).

Replicating the TDS

I �nd it useful to make the dir ectory structure of texmf- local the same
as that of texmf . Examine the subdir ectories of texmf/tex/latex/
for examples. For updates of packages which came with your LATEX
distribution (as distinct from new ones you are adding yourself), you can
then use the same subdir ectory name and position in texmf- local/...
as the original used in texmf/... .
If you want to create the entire subdir ectory structure ready for use, you
can do it under Unix with the following command:
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cd /usr/TeX/texmf; find . -type d -exec mkdir -p \
/usr/TeX/texmf-local/{} \;

If you are using Micr osoft Windows, you can download Cygwin, which
provides you with the standard Unix tools in a shell window . The above
command should also work on a Mac running OSX. In all cases,if your
installation dir ectory is not /usr/TeX , you need to substitute the actual
paths to your texmf and texmf- local dir ectories.

5.3 Online help

The indexes and documentation �les on CTAN are the primary online resource for
self-help and you should read thesecarefully before asking questions. You should most
especially read the Frequently-Asked Questions (FAQ) document so that you avoid
wasting online time asking about things for which there is already an easily-accessible
answer. The FAQ is at http://www.tex.a c. uk/ fa q/ .

The Usenet newsgroup comp.text.tex is the principal forum for questions and
answers about LATEX. Feel free to ask questions, but please do not ask FAQs: read
the documentation instead. People who answer the questions do so voluntarily ,
unpaid, and in their own time, so don't treat this as a commercial support service.
To accessUsenet news, type the following URI into your browser's `Location' or
`Addr ess' window: news:comp.text.te x (if your browser doesn't support Usenet
news properly, changeit for one that does, like Mozilla2).

Another support resource is the mailing list texhax@tug.org . Again, feel free
to ask questions, but again, try to answer the question yourself �rst (and say what
you've tried in your message).

The TEX Users Group, as well as most local user groups, maintains a web site
(http://tug.org ) with lots of information about various aspectsof the TEX system.
SeeAppendix C for information on joining TUG.

If you need commercial levels of support, such as 24-hour phone contact, or macro-
writing services,you canbuy one of the severalexcellent commercial versions of TEX, or
contactaconsultancy which dealswith TEX (details on the TUG Website).

Remember: check the FAQ �rst!

2http://www.mozilla.org/
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Other document structur es

It is actually quite possible to write whole documents using nothing but section
headings and paragraphs. As mentioned in §3.5, novels, for example, usually
consist just of chapters divided into paragraphs. Mor e commonly, however, you
need other features as well, especially if the document is technical in nature
or complex in structure.

It's worth pointing out that `technical' doesn't necessarilymean `computer technical'
or `engineering technical': it just means it contains a lot of thcne (tekne), the specialist
material or artistry of its �eld. A literary analysis such as La Textualisation de
Madame Bovary1 (on the marginal notes in the manuscripts of Flaubert's Madame
Bovary2 manuscripts) is every bit as technical in the literary or linguistic �eld as the
maintenancemanual for an Airbus 300Dis in the aircraft engineering �eld.

This chapter covers the most common features needed in writing structured
documents: lists, tables, �gur es (including images), sidebars like boxes and panels,
and verbatim text (computer program listings). In Chapter 7 we will cover footnotes,
cross-references,citations, and other textual tools.

6.1 A br ief note on structure

It's very easyto sit down at a keyboard with a traditional wor dpr ocessorand just start
typing. If it's a very short document, or something transient or relatively unimportant,
then you just want to type it in and make it look `right' by highlighting with the mouse
and clicking on font styles and sizes.

In doing so, you may achieve the effect you wanted, but your actions have left
no trace behind of why you made these changes. As I said, this is unimportant for
trivial or short-term documents, but if you write longer or more complex documents,
or if you often write documents to a regular pattern, then making them consistent by
manual methods becomesa nightmar e. LATEX's facilities for automation are based on
you providing this `why' information.

If you can tick any of the features below about your documents, then you have
already started thinking about structure.

5

The document naturally divides into sections (parts, chapters, etc.).
5

The document is long.
5

There is lots of repetitive formatting in the document.
5

The document is complex (intellectually or visually).
5

There are lots of �gur es or tables (or examples, exercises,panels, sidebars, etc.).
5

Accuracy is important in formatting the document.

1Mac Namara (2003)
2Flaubert (1857)
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6

A master copy is needed for futur e referenceor reprinting.
6

This is a formal or of�cial document needing special care and attention.
6

It's my thesis, book, lea�et, pamphlet, paper, article, etc. That's why I care.
6

The document (or part of it) may need ongoing or occasional re-editing and
republishing.

If you've got that far, you'r e over half-way done. Using a structural editor —
even a simple outliner — can make a huge dif ference to the quality of your
thinking becauseyou are consciously organising your thoughts before setting them
down. And it can make just as big a dif ference to your formatting as well: more
consistent, better presented, easier for the reader to navigate through, and more
likely to be read and understood — which is presumably why you are writing the
document in the �rst place.

6.2 Lists

Lists areuseful tools for arranging thoughts in a digestible format, usually a small piece
of information at a time. There are four basic types of list:

Random or arbitrar y lists
(sometimes called `itemized'
or `bulleted' lists) where the
order of items is irr elevant
or unimportant. The items
are often pre�xed with a
bullet or other symbol for
clarity or decoration, but are
sometimes simply left blank,
looking like miniatur e
paragraphs (when they are
known as `simple' or `trivial'
lists).

Enumerated or sequential lists
where the order of items is
critical, such as sequencesof
instructions or rankings of
importance. The
enumeration can be numeric
(Arabic or Roman), or
lettered (uppercaseor
lowercase),and can even be
programmed to be
hierarchical (1.a.viii, 2.3.6,
etc.).

Descr iptiv e or labelled lists
(sometimes called
`discussion' lists), which are
composed of subheadings or
topic labels (usually
unnumber ed but
typographically distinct),
each followed by one or
more indented paragraphs
of discussion or explanation.

Inline lists which are sequential in
nature, just like enumerated
lists, but are a) formatted
within their paragraph; and
b) usually labelled with
letters, like this example.
The items are often Boolean,
with the �nal item pre�xed
by `and' or `or'.

There are actually two other types, segmented lists and reference lists, but these
are much rarer. The structure of lists in LATEX is identical for each type, but with
a dif ferent environment name. Lists are another example of this LATEX technique
(envir onments), where a pair of matched commands surrounds some text which
needs special treatment.

Within a list environment, list items are always identi�ed by the command \item
(followed by an item label in [square brackets] in the caseof labelled lists). You don't
type the bullet or the number or the formatting, it's all automated.
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6.2.1 Itemized lists

To createan itemized list, use the the itemize environment:
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\begin{itemize}

\item Itemized lists usually have a bullet;

\item Long items use `hanging indentation', whereby the
text is wrapped with a margin which brings it clear of
the bullet used in the first line of each item;

\item The bullet can be changed for any other symbol, for
example from the \textsf{bbding} or \textsf{pifont} package.

\end{itemize}

7 Itemized lists usually have a bullet;

7 Long items use `hanging indentation', whereby the text is wrapped
with a margin which brings it clear of the bullet used in the �rst
line of each item;

7 The bullet can be changed for any other symbol, for example from
the bbding or pifont package.

See§9.6.1for details of how to changethe settings for list item bullets.

6.2.2 Enumerated lists

To createan enumerated list, usethe enumerate environment:
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\begin{enumerate}

\item Enumerated lists use numbering on each item;

\item Long items use `hanging indentation' just the same
as for itemized lists;

\item The numbering system can be changed for any level.

\end{enumerate}

1. Enumerated lists use numbering on each item;

2. Long items use `hanging indentation', just the same as for itemized
lists;

3. The numbering system can be changed for any level.

See§6.2.6for details of how to changethe numbering schemesfor eachlevel.

6.2.3 Descr iption lists

To createa description list, use the descr iption environment:

�
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\begin{description}

\item[Identification:] description lists require a topic
for each item given in square brackets;

\item[Hanging indentation:] Long items use this in the
same way as all other lists;

\item[Reformatting:] Long topics can be reprogrammed to
fold onto multiple lines.

\end{description}

Identi�cation: description lists require a topic for each item given in
square brackets;

Hang ing indentation: Long items use this in the same way as all other
lists;

Reformatting: Long topics can be reprogrammed to fold onto multiple
lines.

6.2.4 Inline lists

Inline lists are a special caseas they require the use of the par alist package and the
inparaenum environment (with anoptional formatting speci�cation in squarebrackets):
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\usepackage{paralist}
...
\textbf{\itshape Inline lists}, which are sequential in
nature, just like enumerated lists, but are
\begin{inparaenum}[{\itshape a})]
\item formatted within their paragraph
\item usually labelled with letters\end{inparaenum},
like this example. The items are often Boolean, with
the final item prefixed by `and' or `or'.

Inline lists , which aresequential in nature, just like enumerated
lists, but area) formatted within their paragraph; and b) usually
labelled with letters, like this example. The items are often
Boolean, with the �nal item pre�xed by `and' or `or'.

SeeChapter 8 for details of font-changing commands.

EXERC ISE 15

List practice

Add some liststo your document. Pick an y two of the ones descr ibed here
to practise with.

If you successfully installed par alist in Exercise 14 then you can use inline
listsas descr ibed in § 6.2.4.
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6.2.5 Reference lists and segmented lists

Reference lists are visually indistinguishable from numbered or lettered lists, but the
numbering or lettering does not imply a sequence. The numbers or letters are just
used as labels so that the items can be referred to from elsewhere in the text (as in `see
item 501(c)3'). In this sensethey are really a kind of sub-sectional division, and LATEX's
\paragraph or \subparagraph commands (with appropriate renumbering)
would probably be a far better solution than using a list. Label them and refer to them
with \label and \ref asfor any other cross-reference(see§7.4).

Segmented lists are a highly specialised structure and outside the scope of this
document. For details of their usage,seethe the chapter `Segmentationand Alignment'
in Guidelinesfor theTextEncodingInitiative3.

6.2.6 Listswithin lists

You can start a new list environment within the item of an existing list, so you can
embed one list inside another up to four deep. The lists can be of any type, so you can
have a description list containing an item in which there is a numbered sub-list, within
which there is an item containing a bulleted sub-sub-list.

Multiple embedded lists automatically change the bullet or numbering scheme so
that the levels don't get confused, and the spacing between levels is adjusted to become
fractionally tighter for more deeply nested levels:

1. by default an outer enumerated list is numbered in Arabic numerals;

(a) an embedded enumerated list is lettered in lowercase;

i. a thir d level is numbered in lowercaseRoman numerals;
A. the fourth level usesuppercasealphabetic letters.

But these are only defaults and can easily be changed by rede�ning the relevant set
of values. You could also add a �fth and further levels, although I suspect that would
mean your document structure needed some careful analysis, as lists embedded �ve
deep will probably confuse your readers.

The values for lists come in pairs:4 for each level there is a counter to count the
items and a command to produce the label:

Level Default Counter Label command

1 digit. enumi \theenumi
2 (letter) enumii \theenumii
3 roman. enumiii \theenumiii
4 LETTER. enumiv \theenumiv

Note that each counter and command ends with the Roman numeral value of
its level (this is to overcome the rule that LATEX commands can only be made of
letters). To change the format of a numbered list item counter, just renew the
meaning of its label:
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\renewcommand{\theenumi}{\alpha{enumi}}
\renewcommand{\theenumii}{\roman{enumii}}
\renewcommand{\theenumiii}{\arabic{enumiii}}

3Burnard/Sperber g-McQueen (1995)
4In fact, any time you de�ne a counter in LATEX, you automatically get a command to reproduce its value.

So if you de�ned a new counter example to use in a teaching book, by saying \newcounter{example} ,
that automatically makes available the command \theexample for use when you want to display the
current value of example .
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This would make the outermost list use uppercase letters, the second level use
lowercaseroman, and the thir d level use ordinary Arabic numerals. The fourth level
would remain unaffected.

Lists: a caution to the unw ary

Treat lists with care: people sometimes use ta bles for labelled information which is
really a list and would be better handled as such. They often do this because
their wordpr ocessor has no way to do what the y want (usually to place the item
label level with the descr iption or explanation) except by using a ta ble, hence
the y are misled into belie ving that their text is really a ta ble when it' s actually not.

EXERC ISE 16

Nesting

Extend your use of listsby nesting one type inside a different one.

6.3 Tables

Tabular typesetting is the most complex and time-consuming of all textual features
to get right. This holds true whether you are typing in plain-text form, using a
wor dpr ocessor, using LATEX, using HTML or XML, using a DTP system, or some
other text-handling package. Fortunately, LATEX provides a table model with a
mixtur e of defaults and con�gurability to let it produce very high quality tables
with a minimum of effort.

Terminology

LATEX, in common with standard typesetter s' practice, uses the word `Ta ble' to
mean a formal textual feature, numbered and with a ca ption, referred to from
the text (as in `See Ta ble 5'). Sometimes you can get `informal' ta bles, which
simply occur betw een tw o par agr a phs, without ca ption or number .
The arrangement of information in rows and columns within either of these
structures is called a `ta bulation' or `ta bular matter'.
It is impor tant to keep this distinction �r mly in mind for this section.

6.3.1 Floats

Tables and Figures are what printers refer to as `�oats'. This means they are not part
of the normal stream of text, but separate entities, positioned in a part of the page to
themselves (top, middle, bottom, left, right, or wherever the designer speci�es). They
always have a caption describing them and they are always numbered so they can be
referred to from elsewhere in the text.

LATEX automatically �oats Tables and Figures,depending on how much spaceis left
on the page at the point that they are processed. If there is not enough room on the
current page, the �oat is moved to the top of the next page. This can be changed by
moving the Table or Figure de�nition to an earlier or later point in the text, or by
adjusting someof the parameterswhich control automatic �oating.

Authors sometimes have too many �oats occurring too soon after one another,
without any thought for how they are supposed to �t on the page and still leave room
for text. In this case,LATEX stacks them all up and prints them together if possible, or
leaves them to the end of the chapter in protest. The skill is to spacethem out within
your text so that they intr ude neither on the thread of your argument or discussion, nor
on the visual balanceof the typeset pages. But this is a skill few authors have, and it's
onepoint at which professionaltypographic advice may beneeded.

There is a �oat package which lets you create new classes of �oating object
(perhaps Examples or Exercises).

Formatting information
�
�

�
�57



6.3. TABLES CHAPTER6. OTHERDOCUMENT STRUCTURES

6.3.2 Formal tables

To createa Table, use the table environment containing a \caption command where
you type the caption, and the \label command to give the Table a label by which
you can refer to it.
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\begin{table}
\caption{Project expenditure to year-end 2003}
\label{ye2003exp}
...
\end{table}

Numbering is automatic, but the \label command must follow the \caption
command, not precedeit. The numbering automatically includes the chapter number
in document classeswhere this is appropriate (but this can of course be overridden).
The \caption command has an optional argument to provide a short caption if the
full caption would be too long for the List of Figures:
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\caption[Something short]{Some very long caption that will
only look reasonable in the full figure.}

6.3.3 Tabular matter

Within a Table, you can either typeset the tabular matter using LATEX, or include a table
captured as an image from elsewhere. We will seehow to include images in the next
section on Figures,where they are more common.

To typeset tabular matter, use the tabular environment. The \begin{tabular}
command must be followed by a compulsory second argument in curly bracesgiving
the alignment of the columns. These are speci�ed for each column using one of
single letters l , c , and r for left-aligned, centered, or right-aligned text, or the letter
p followed by a width argument if you want a long entry to wrap to several lines (a
miniatur e paragraph asa single cell).

TEX's original tabular settings were designed for classical numerical tabulations,
where each cell contains a single value. The p speci�cation allows a cell to be a
miniatur e paragraph set to a speci�c width. These are not multi-r ow entries, they
are single cells which contain multiple lines of typesetting: the distinction is very
important. Auto-adjusting cell sizeslike you seein a Web browser (the `Netscape' table
model) are possible with the ta bularx package, but these are often inelegant in print,
however convenient they may be in a Web browser.

The array package provides for many other typographic variations such as left-
aligned, right-aligned, and centred multi-line columns, and other packages provide
decimal-aligned columns, the aforementioned row-spanning, multi-page, and rotated
(landscape format) tables.

As an example, a tabular setting with three columns, the �rst one centered, the
second left-aligned, and the thir d one right-aligned, would therefore be speci�ed as
{clr} , as in the example below. Note the use of indentation to make the elements
of the table clear for editing, and note also how the typeset formatting is unaffected
by this (seeTable 6.1).
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Table 6.1: Project expenditur e to year-end 2003

Item Amount

a) Salaries(2 research assistants) 28,000
Conferencefeesand travel expenses 14,228
Computer equipment (5 workstations) 17,493
Software 3,562

b) Rent, light, heat, power, etc. 1,500

Total 64,783
The Institute also contributes to (a) and (b).
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\begin{table}
\caption{Project expenditure to year-end 2003}
\label{ye2003exp}
\begin{center}

\begin{tabular}{clr}
&Item&Amount\\

\hline
a)&Salaries (2 research assistants)&28,000\\
&Conference fees and travel expenses&14,228\\
&Computer equipment (5 workstations)&17,493\\
&Software&3,562\\
b)&Rent, light, heat, power, &etc;&1,500\\\cline{3-3}
&Total&64,783

\end{tabular}
\par\medskip\footnotesize

The Institute also contributes to (a) and (b).
\end{center}

\end{table}

You do not need to format the tabular data in your editor: LATEX does this for
you when it typesets the table, using the column speci�cations you provided. Extra
space is automatically added between columns, and can be adjusted by changing
the \tabcolsep dimension. Takaaki Ota provides an excellent Tables mode for
Emacswhich provides a spreadsheet-like interface and can generate LATEX table source
code (see Figure 6.1).

It is conventional to centre the tabular setting within the Table, using the center
environment (note US spelling) or the \centering command. The entries for each
cell are separated by an ampersand character (&) and the end of a row is shown by
the double-backslash (\\ ).

The \hline command draws a rule acrossall columns and the \cline command
draws a rule across a range of columns (here, under column three only). If
used, these commands follow the \\ of the row they apply to. There are some
extra formatting commands after the tabular material in the example. These are
explained in Chapter 8.

If there is no data for a cell, just don't type anything — but you still need the
& separating it from the next column's data. The astute reader will already have
deduced that for a table of n columns, there must always be n� 1 ampersands in
each row. The exception to this is when the \multicolumn command is used
to create cells which span multiple columns. There is also a package (multirow) to
enable cells to span multiple rows, but both of these techniques are outside the
scope of this document.
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Figure 6.1: Tables mode for Emacs

6.3.4 Tabular techniques for alignment

As mentioned earlier, it's also perfectly possible to typeset tabular matter outside a
formal Table, where you want to lay out an informal tabulation between paragraphs
where a fully �oating formal Table would be unnecessary (these are usually quite
short: there are several of them in this document).

Tabular mode can also be used wherever you need to align material side by side,
such asin designing letterheads,where you may want your company logo and address
on one side and someother information on the other.

By default, LATEX typesets tabular environments inline to the surrounding text, so if
you want your alignment displayed by itself, put it inside a positioning environment
like center , �ushr ight , or �ushleft , or leave a blank line or \par before and after so
it gets typeset separately.

There is much more to tabular setting for which there is no space here. Full
details are in the manuals mentioned in the Foreword. One �nal note to remind
you of the automated crossreferencing features: because the example table is
labelled, it can be referenced from anywhere in the document as Table 6.1 just by
using \ref{ye2003exp} , regardless of how much the surrounding document or
structure is moved or edited.

EXERC ISE 17

Create a tabulation

Create one of the follo wing in your document:

• a formal Ta ble with a ca ption showing the number of people in your
class broken do wn by age and sex;

• an informal ta bulation showing the pr ice for three products;

• the logo YEAR
2 0 0 0 (hint: § 6.7.2)
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Figure 6.2: Total variable overhead variance (after Bull (1972)p.191)
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6.4 Figures

As explained in §6.3.1, Figures and Tables �oat to a vacant part of the page, as
they are not part of the sequenceof sentencesmaking up your text, but illustrative
objects that you refer to.

Figures can contain text, diagrams, pictur es, or any other kind of illustration.
To create a �gur e, use the �gure environment: like Tables, they automatically get
numbered, and must include a caption (with a label after the caption, if needed,exactly
the same as for Tables)
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\begin{figure}
\caption{Total variable overhead variance (after

\citeauthor[p.191]{bull}}
\label{workeff}
\begin{center}
\fbox{\includegraphics[width=.5\columnwidth]{diagram}}
\end{center}
\end{figure}

You canseethat the structure is very similar to the table environment, but in this case
we have a graphic included. Details of this command (\includegraphics ) are in
the next section. Details of the bibliographic citation mechanismarein §7.4.2

The content of the Figure could of course also be textual, in the form of a list or a text
diagram. LATEX has a simple drawing environment called picture , which lets you create
a limited set of lines and curves, but for a diagram of any complexity, you should use
a standard vector drawing program like tkpaint, AdobeIllustrator, or Corel Draw, for
reasonswe shall seein the next section.

6.5 Images

Images(graphics) canbeincluded anywherein aLATEX document, although in most cases
of formal documents they will occur in Figures(seepreceding section). To usegraphics,
you needto usethe gra phicx packagein your preamble: \usepackage{grap hi cx } 5

This enablesthe command \includegraphics which is used to insert an image
in the document. The command is followed by the name of your graphics �le without

5You may �nd a lot of old �les which use a package called epsf . Don't. It's obsolete.
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the �letype, for example: \includegraphic s{myh ouse} (we'll see soon why you
don't include the �letype).

In most cases you should just make sure the image �le is in the same folder
(dir ectory) as the document you use it in. This avoids a lot of messing around
remembering where you put the �les. If you have images you want to use in several
dif ferent documents in dif ferent places on your disk, there is a way to tell LATEX
where to look (see §6.5).

For standard LATEX, graphics �les must be in Encapsulated PostScript (EPS)format:
this has been the publishing industry standard for portable graphics for many years,
and no other format will work portably in standard LATEX.6

All good graphics packages can save images as EPS,but be very careful because
some packages, especially on Micr osoft Windows platforms, use very poor quality
drivers which create very poor quality EPS �les. If in doubt, check with an expert.
If you �nd an EPS graphic doesn't print, the chances are it's been badly made
by the graphics software.

For pd�atex, graphics �les can be in Joint Photographic Experts (JPG), Portable
Network Graphic (PNG), or PDF format, not EPS.This means if you want to use both
standard LATEX as well as pd�atex, you need to keep your graphics in two formats, EPS
and one of the others. This is why you don't include the �letype in the �lename you
give with \includegraphics : LATEX will assume EPS and pd�atex will look for
JPG,PNG or PDF �les matching the name.

It is in fact possible to tell LATEX to generatethe right format by itself, but this requires
an external command-line graphics converter, and as it gets done afresh each time, it
slows things down rather a lot.

The \includegraphics command can take optional arguments within square
brackets before the �lename, e.g. \includegraphics [wi dt h=3in ]{ myhouse } to let
you re-size the image to �t. You can change height or width and the other dimension
will changeto scale.If you specify both, the image will bedistorted to �t.

For details of all the arguments, seethe documentation on the gra phicx package or
a copy of the The LATEX Companion7. This package also includes commands to rotate ,

mirror , and scaletext. As mentioned before, always use a vector graphics
package for creating drawings and diagrams, as these packages can save dir ectly in
EPS or PDF format, which means the drawing can be scaled to any size without
loss of accuracy. Never, ever (except in the dir est necessity) save any diagram as
a bitmap (JPG, PNG, etc.) as these become blurr ed and jagged when scaled. Use
PNG to save screenshots, to preserve the individual coloured dots (pixels), and use
JPG for photographs. The Tagged Image File Format (TIFF), popular with graphic
designers, should be avoided because far too many companies have designed and
implemented non-standard, con�icting, proprietary extensions to the format, making
it virtually uselessfor transfer between computers (except in faxes,where it's still used
in a much stricter version).

6Some distributions of TEX systems do allow other formats, such as Micr osoft Bitmap (BMP) �les,
Hewlett-Packard's Printer Control Language (PCL) �les, and others; but you cannot send such documents
to other LATEX users and expect them to work if they don't have the same distribution installed as you
have.

7Goossens/Mittelbach/Samarin (1993)
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EXERC ISE 18

Adding pictures

Add \usepackage{grap hic x} to the preamble of your document, and
cop y or do wnload an image you want to include. Mak e sure it is a JPG,
PNG, or PDFimage if you use pd�atex , or an EPSimage if you use standard
LATEX.

Add \includegraphics and the �lename in cur ly braces (without
the �letype), and process the document and pre view or pr int it.

Mak e it into a �gure follo wing the example in § 6.4.
Be aw are that some DVI viewers are not a ble to display all types of

gra phics , and some cannot display colour . For best results, use PDF or
PostScript pre view.

I said earlier that there was a way to tell LATEX where to look if you had
stored images centrally for use in many dif ferent documents. The answer is in
a command \graphicspath which you supply with an argument giving the
name of an additional dir ectory path you want searched when a �le uses the
\includegraphics command, for example:
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\graphicspath{c:\mypict˜1\camera}
\graphicspath{/var/lib/images}
\graphicspath{HardDisk:Documents:Reports:Pictures}

I've used the `safe' (MS-DOS) form of the Windows MyPictures folder becauseit's
A Bad Idea to use dir ectory names containing spaces(seethe panel `Picking suitable
�lenames' on p.41). Using \graphicspath does make your �le less portable,
though, because�le paths tend to be speci�c both to an operating system and to your
computer, like the examples above.

6.6 Verba tim text

If you are documenting computer procedures, you probably need �xed-width type
for examples of programming or data input or output. Even if you are writing about
completely non-computer topics, you may often want to quote a URI or email address
which needs to be typeset specially. It is particularly important in these two examples
to avoid hyphenating them if they have to break over a line-end, becausethe hyphen
might be taken by the user asa part of the address.

Standard LATEX includes two features for handling �xed-format text, and there are
many more available in packages.

6.6.1 Inline verbatim

To specify a wor d or phrase as verbatim text in typewriter type within a sentence,use
the specialcommand \verb , followed by your pieceof text surrounded by any suitable
character which does not occur in the text itself. This is a very rare exception to the
rule that arguments go in curly braces. I often use the plus sign for this, for example to
show a LATEX command, I type \verb+\includegra phic s[w id th =3i n] {myho us e} +
in order to display \includegraphics [w idt h=3i n]{ myhouse } , but sometimes I
use the grave accent (backtick or open-quote) or the vertical bar when the phrase
already has a plus sign in it, like \verb|\(y=a+2xˆ 2\) | when illustrating the
LATEX equation \(y=a+xˆ2\) .

This command has the advantage that it turns off all special characters (see §2.4)
except the one you use as the delimiter , so you can easily quote sequences of
characters in any computer syntax without problems. However , LATEX will never
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break the argument of \verb at a line-end when formatting a paragraph, even
if it contains spaces, so if it happens to be long, and falls towar ds the end of
a line, it will stick out into the margin. See §2.7.2 for more information on
line-ends and hyphenation.

The url package avoids this by providing the command \url which works in the
sameway as \verb , with the argument enclosed in a pair of characters,but performs
a hyphenless break at punctuation characters, as in http://www.ucc. ie /do c/ uc c/
siteowner.xml . It was designed for Web URIs,8 so it understands their syntax and
will never break mid-way through an unpunctuated wor d, only at slashes and full
points. Bear in mind, however, that spacesare forbidden in URIs, so using spacesin
\url arguments will fail, aswill using other non-URI-valid characters.

6.6.2 Display verbatim

For longer (multiline) chunks of �xed-format text, usethe verbatim environment:
�
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\begin{verbatim}
\documentclass[11pt,a4paper,oneside]{report}
\begin{document}

\title{Practical Typesetting}
\author{Peter Flynn\\Silmaril Consultants}
\date{December 2004}
\maketitle

\end{document}
\end{verbatim}

Like \verb , this turns off all special characters,so you can include anything at all
in the verbatim text except the exact line \end{verbatim} .

For more control over formatting, however, I recommend the use of the fanc yvrb
package,which provides a Verbatim environment (note the capital letter) which lets you
draw a rule round the verbatim text, change the font size, and even have typographic
effects inside the Verbatim environment. It can also be used in conjunction with the
fanc ybo x package(seebelow), and it can add referenceline numbers (useful for chunks
of data or programming), and it can include entireexternal �les.

EXERC ISE 19

Try some �x ed-f ormat text

Add your em ail address and home page URIusing the \verb and \url
comm ands . You'll need to \usepackage{url} for the latter .

If you kno w some progr amming, try a few lines enclosed in verbatim and
Verbatim en vironments .

8The original term Uniform Resource Locator (URL) is strongly deprecated in the Web community
in favour of the more accurate Uniform Resource Indicator (URI). For details see http://www.w3.org/
Addressing/ . Unfortunately the older term still persists, especially in LATEX and XML markup.
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6.7 Boxes, sidebar s, and panels

LATEX, like most typesetting systems,works by setting text into boxes. The default box
is the width of the current page, and works like an old compositor 's galley (tray)
from the days of metal type: it accumulates typeset text until it's a bit longer than the
speci�ed page height. At this stageLATEX works out how much of it really will �t on a
page, snips it off and ships it out to the DVI or PDF �le, and puts the rest back into the
galley to accumulate towar ds the following page.

6.7.1 Boxes of text

Because of this `box' model, LATEX can typeset any text into a box of any width
wherever on the page you need it.

The simplest command for small amounts of text is \parbox . This command needs
two arguments in curly braces: the �rst is the width you want the text set to, and the
second is the text itself, for example:

�
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\parbox{1in}{Please make sure you send in your completed
forms by January 1st next year, or the penalty
clause 2(a) will apply}

Please make
sure you send
in your com-
pleted forms by
January 1st next
year, or the
penalty clause
2(a) will apply

The text is typeset to the required width, and the box is extended downwar ds for
as long as is required to �t the text. Note that the baseline of a \parbox is set
to the midpoint of the box; that is, if you include a \parbox in mid-sentence, the

centre of the box will be lined up with the line of type currently being set.
Like this
small
para-
graph.

You can specify that it should be the top or bottom by adding an optional t or
b in square brackets before the width. For example, \parbox[t]{1in}{ .. .} will
produce a box with the

baseline aligned
with the top line
of the text in the
box.

Notice that when setting very narrow measures with type that is too large, the
spacing may become uneven and there may be too much hyphenation. Either use
\raggedright or reducethe type size,or (in extremecases)reword the text or break
each line by hand. It is rare for LATEX to need this: the example above was deliberately
chosento be obtuse asan illustration.

Where the contents is more extensive or more complicated, you can use the minipage
environment. Within this you can use virtually everything that occurs in normal text
(e.g. lists, paragraphs, tabulations, etc.) with the exception of �oats like tables and
�gur es. The minipage environment has an argument just like \parbox does, and it
meansthe same: the width you want the text set to.
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�
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\begin{minipage}{3in}
Please make sure you send in your completed forms by January
1st next year, or the penalty clause 2(a) will apply.
\begin{itemize}
\item Incomplete forms will be returned to you unprocessed.
\item Forms must be accompanied by the correct fee.
\item There is no appeal. The adjudicators' decision is final.
\end{itemize}
\end{minipage}

Please make sure you send in your completed
forms by January 1st next year, or the penalty
clause 2(a) will apply.

• Incomplete forms will be returned to you
unpr ocessed.

• Forms must be accompanied by the correct
fee.

• There is no appeal. The adjudicators'
decision is �nal.

Note that in minipage s and \parbox es, the paragraph indentation is reset to
zero. If you need to change it, set it inside the minipage or \parbox using the
\setlength command (see§3.6).

There are two other ways of typesetting text to widths other than the normal text
width: you can use a one-row, one-cell tabulation with the p column type speci�cation,
and you canusethe \vbox command, which is outside the scopeof this document.

6.7.2 Framed bo xes

To put a frame round some text , use the \fbox command: \fbox{some text} . This
works for a few wor ds in mid-line, but the framed box and its contents won't break
over the end of a line. To typeset multiline text in a box, put it in a \parbox ,
or use a minipage or tabular environment as described above, and enclose the
whole thing in a \fbox .

�
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\fbox{\begin{tabular}{p{1in}}
Multiline text in a box typeset using \textsf{tabular}
\end{tabular}}

Multiline text in
abox typeset us-
ing ta bular

Note the \begin{tabular} and \begin{minipage} still need the width spec-
i�ed in the normal way:

�
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\fbox{\begin{minipage}{3in}
This multiline text is more flexible than a tabular setting:
\begin{itemize}
\item it can contain any type of normal \LaTeX{}
typesetting;
\item it can be any specified width;
\item it can even have its own footnotes\footnote{Like this}.
\end{itemize}
\end{minipage}}

This multiline text is more �exible than a tabular
setting:

• it can contain any type of normal LATEX
typesetting;

• it can be any speci�ed width;

• it can even have its own footnotes.a

aLike this.

The spacing between text and box is controlled by the value of \fboxsep , and the
thicknessof the line by \fboxrule . Thefollowing values wereusedabove:
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\setlength{\fboxsep}{1em}
\setlength{\fboxrule}{2pt}

6.7.3 Sidebar s and panels

The fanc ybo x package lets you extend the principle of \fbox with commands
to surround text in square, oval (round-cornered), and drop-shadow boxes (e.g.
\ovalbox , \shadowbox , etc.: seethe documentation for details).

You can create panels of any size with these borders by using the minipage
environment to typeset the text inside a special Sbox environment which fanc ybo x
de�nes. The minipage formats the text but the Sbox `captures' it, allowing you to put
the frame round it as it prints.

The printed version of this document has examples and there is a useful
one shown in §9.5.
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Textual tools

Every text-handling system needs to support a repertoire of tools for doing things
with text. LATEX implements many dozens, of which a small selection of the most
frequently used is given here:

• quotations (sometimes called `block quotes');

• footnotes and end-notes;

• marginal notes;

• cross-references,both normal ones and bibliographic citations;

• indexes and glossaries;

• typesetting multiple columns.

7.1 Quota tions

Dir ect speech and short quotes within a sentence `like this' are done with simple
quotation marks as described in §2.5. Sometimes, however, you may want
longer quotations set as a separate paragraph. Typically these are indented
from the surrounding text, and often in a dif ferent font or size. LATEX has two
environments for doing this:

The quote environment is for up to a line of text each per (short) quotation, with
the whole thing indented from the previous paragraph but with no additional
indentation on each quote;

�




�

	

\begin{quote}
Do, Ronny, Do. \textit{Nancy Reagan}

Da Do Ron Ron. \textit{The Crystals}
\end{quote}

Do, Ronny, Do. NancyReagan

Da Do Ron Ron. TheCrystals

The quotation environment is for longer passages(a paragraph or more) of a single
quotation, where not only is the block of text indented, but each paragraph of it
also has its own extra indentation on the �rst line.
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\begin{quotation}\small
At the turn of the century William Davy, a Devonshire
parson, finding errors in the first edition of his
\citetitle{davy}, asked for a new edition to be
printed. His publisher refused and Davy purchased a
press, type, and paper. He harnessed his gardener to
the press and apprenticed his housemaid to the
typesetting. After twelve years' work, a new
edition of fourteen sets of twenty-six volumes was
issued---which surely indicates that, when typomania
is coupled with religious fervour, anything up to a
miracle may be achieved.\citequote[p.76]{ryder}
\end{quotation}

At the turn of the century William Davy, a Devonshire parson,
�nding errors in the �rst edition of his A Systemof Divinity a, asked
for a new edition to be printed. His publisher refused and Davy
pur chased a press, type, and paper. He harnessed his gardener to
the press and apprenticed his housemaid to the typesetting. After
twelve years' work, a new edition of fourteen sets of twenty-six
volumes was issued—which surely indicates that, when typomania
is coupled with religious fervour , anything up to a miracle may be
achieved. [Ryder, Printing for Pleasure (1976)], p.76

aDavy (1806)

Such quotations are often set in a smaller size of type (although this is not the
default, hence the use of the \small command in the example). The inclusion of
the bibliographic citation at the end is optional: here it is done with a non-standard
command \citequote invented for this example (there is more about how to do
things like this in Chapter 9).

7.2 Footnotes and end-notes

The command \footnote , followed by the text of the footnote in curly braces,
will produce an auto-numbered footnote with a superior number where you put the
command, and the note automatically printed at the foot of the page.1 The number is
reset to 1 at the start of each chapter (but you can override that and make them run
continuously throughout the document, or restartat 1on eachpageor section).

LATEX automatically createsroom for the footnote, and automatically reformats it if
you changeyour document in such a way that the point of attachment and the footnote
would move to the next (or preceding) page.

Becauseof the way LATEX reads the whole footnote before doing anything with it,
you can't use \verb (§6.6.1)alone in footnotes: either precedeit with \protect or
use [abuse?] the \url command instead, which you should be using for Web and
email addressesin any case).

Footnotes inside minipages (see §6.7) produce lettered notes instead of numbered
ones,and they get printed at the bottom of the minipage, not the bottom of the physical
page (but this too can be changed).

There is a packageto hold over your footnotes and make them print at the end of the
chapter instead (endnote ) or at the end of the whole document, and there is a package
(fnpar a ) to print many short footnotes in several columns so they take up less space.
It is also possible to have several separate series of footnotes active simultaneously,
which is useful in critical editions or commentaries: a numbered series may be used

1Like this.
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to refer to an original author 's notes; a lettered series can be used for notes by a
commentator or authority; and a thir d series is available for your own notes. It is also
possible to format footnotes within footnotes.

There are also ways to refer more than once to the same footnote, and to defer the
positioning of the footnote if it occurs in a �oat like a Table or Figure, where it might
otherwise need to move to a dif ferent page.

7.3 Marg inal notes

You can add marginal notes to your text instead of (or aswell as)footnotes. You need toLike this.

make sure that you have a wide-enough margin, of course: use the geometr y package
(see§5.1.1)to allocate enough space,otherwise the notes will be too cramped. There
are several packagesto help with formatting marginal notes, but the simplest way is to
de�ne it yourself. Add this new command to your preamble:
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\newcommand{\marginal}[1]{%
\leavevmode\marginpar{\tiny\raggedright#1\par}}

Then you can use \marginal{Some text} where you need it. Be careful, however,Some text

because marginal notes are aligned with the line where the command starts, so a
very long one followed too closely by another will cause LATEX to try and adjust the
position so they don't overlap.

We're jumping ahead a bit here, as we haven't covered how to de�ne your own
commands yet. I won't even try to explain it here, although the careful reader can
probably deduce some of it by inspection. SeeChapter 9 for more information about
making up your own commands.

7.4 Cross-references

This is one of the most powerful features of LATEX. You can label any point in a
document with a name you make up, and then refer to it by that name from anywhere
else in the document, and LATEX will always work out the cross-referencenumber for
you, no matter how much you edit the text or move it around.

A similar method is used to cite documents in a bibliography or list of references,and
therearepackagesto sort and format thesein the correctmanner for dif ferent journals.

7.4.1 Normal cross-references

You label a place in your document by using the command \label followed by a
short name you make up, in curly braces:2 we've already seenthis done for labelling
Figures and Tables.
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\section{New Research}
\label{newstuff}

You can then refer to this point from anywhere in the same document with the
command \ref followed by the name you used, e.g.

�




�

	
In section˜\ref{newstuff} there is a list of recent projects.

2This section is labelled `normalxref ', for example.
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If the label is in normal text, the reference will provide the current chapter or
section number or both (depending on the current document class).3 If the label
was inside a Table or Figure, the reference provides the Table number or Figure
number pre�xed by the chapter number. A label in an enumerated list will provide
a reference to the item number. If there is no apparent structure to this part of the
document, the referencewill be null. Labels must be unique (that is, each value must
occur only onceas a label within a single document), but you can have as many
referencesto them as you like.

Note the use of the unbreakable space(˜ ) between the \ref and the wor d before
it. This prints a spacebut prevents the line ever breaking at that point, should it fall
close to the end of a line.

The command \pageref followed by any of your label values will provide the
page number where the label occurred, regardless of the document structure. This
makes it possible to refer to something by page number as well as its \ref number,
which is useful to readersin very long documents.

Unresolved referencesare printed as threequestion marks, and also causea warning
messageat the end of the log �le. There'snever any harm in having \label syou don't
refer to, but using \ref when you don't haveamatching \label is an error.

7.4.2 Bibliogra phic references

The mechanism used for references to reading lists and bibliographies is almost
identical to that used for normal cross-references. Although it is possible to type the
details of eachcitation manually, there is a companion program to LATEX called BIBTEX,
which manages bibliographic references automatically , reduces the time needed to
maintain and format them, and dramatically impr oves accuracy. Using BIBTEX means
you only ever have to type the bibliographic details of a work once. You can
then cite it in any document you write, and it will get reformatted automatically
to the style you specify.

7.4.2.1 Citing references

BIBTEX works exactly the same way as many other bibliographic databases:you keep
details of every document you want to refer to in a separate �le, using BIBTEX's own
format (seeexample below). Many writers make a habit of adding the details of every
book and article they read, so that when they write a document, these entries are
always available for reference.You give eachentry a short label, just like you do with
normal cross-references(see§7.4.1),and it is this label you use to refer to in your own
documents when you cite the work using the \cite command:
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...as has clearly been shown by Fothergill˜\cite{fg}.

By default, this creates a cross-reference number in square brackets [1] which is
a common style in the Natural Sciences(see §7.4.2.5 for details of how to change
this). There are dozens of alternative citation formats in extra packages,including the
popular author/year format:
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...as has clearly been shown by˜\citeauthoryear{fg}.

. . .as has clearly been shown by Fothergill (1929).

3Thus I can refer here to \ref{normalxref} and get the value §7.4.1.
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Note that in this case the author name is not typed, but automatically extracted
by BIBTEX. There are lots of variants on this technique in many packages, allowing
you to phrase your sentences with references in as natural a way as possible,
and rely on BIBTEX to insert the right data (if you examine the source of this
document you'll �nd I use some homebrew commands \authorof and \titleof
for a similar purpose).

To print the bibliographic listing (usually called `References' in articles and
`Bibliography' in books and reports), add these two lines towar ds the end of your
document, or wherever you want it printed, substituting the name of your own BIBTEX
�le and the name of your chosenbibliography style:
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\bibliographystyle{ieeetr}
\bibliography{mybib}

• The \bibliography command is followed by the �lename of your BIBTEX
�le without the .bib extension.

• The \bibliographystyle command is followed by the name of any of
LATEX's supported bibliography styles, of which there are many dozens available
from CTAN. 4

The styles plain and alpha are two common generic styles used for drafts:
see below for others.

7.4.2.2 Running bibte x

When you run the bibtexprogram, the details of every document you have cited will
be extracted from your database, formatted according to the style you specify, and
stored in a temporary bibliographic (.bbl ) �le with a label corresponding to the one
you used in your citation, ready for LATEX to use. This is entirely automatic: all you do
is cite your referencesin your LATEX document using the labels you gave the entries in
your BIBTEX �le, and run the bibtexprogram.

After processingyour �le with LATEX, run BIBTEX on it by clicking on the BIBTEX toolbar
icon (WinEdt) or the TeX

BIBTeX File 8

menu entry (Emacs) or by typing the command
bibtex followed by the name of your document (without the .tex extension). When
you run LATEX again it usesthe .bbl �le to add the referenceswhere you tell it to, and
a subsequent run of LATEX will format the correct citation numbers (or author/year , or
whatever format you are using).
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$ latex mybook
$ bibtex mybook
$ latex mybook
$ latex mybook

Becauseof this three-stageprocess,you always get a warning messageabout an
`unresolved reference' the �rst time you add a new reference to a previously uncited
work. This will disappear after subsequentruns of bibtexand LATEX.

In practice, authors tend to run LATEX from time to time during writing anyway, so
they can preview the document. Justrun BIBTEX after adding a new \cite command,
and subsequent runs of LATEX will incrementally incorporate all referenceswithout you
having to worry about it. You only need to follow the full formal sequence(LATEX,
BIBTEX, LATEX, LATEX) when you have �nished writing and want to ensure that all
referenceshave been resolved.

4The style shown in the example here provides formatting according to the speci�cations for
Transactions of the IEEE (revised).

�
�

�
�72 Formatting information



CHAPTER7. TEXTUAL TOOLS 7.4. CROSS-REFERENCES

7.4.2.3 BIBTEX format

The format for the BIBTEX �le is speci�ed in the BIBTEX documentation (see§5.1.2for
how to �nd and print it). You create a �le with a name ending in .bib , and add
your entries, for example:
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@book{fg,
title = {{An Innkeeper's Diary}},
author = {John Fothergill},
edition = {3rd},
publisher = {Penguin},
year = 1929,
address = {London}

}

There is a prescribed set of �elds for each of a dozen or so types of document:
book, article (in a journal), article (in a collection), chapter (in a book), thesis, report,
paper (in a Proceedings), etc. Each entry identi�es the document type after the `@'
sign, followed by the entry label that you make up, and then each �eld (in any
order), using the format:

�
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keyword = {value},

Most TEX-sensitive editors have a BIBTEX mode which understands these entries.
Emacsautomatically uses its bibtex- mode whenever you open a �lename ending in
.bib . When editing BIBTEX databases,the rules aresimple:

• Omit the comma after the last �eld in the entry (only).

• Titles may have their casechanged in some styles: to prevent this, enclose the
title in double curly bracesas in the example.

• Values which are pur ely numeric (e.g. years) may omit the curly braces.

• Fields can occur in any order but the format must otherwise be very strictly
observed.

• Fields which are not used do not have to be included (so if your editor
automatically inserts them blank, you can safely delete the unused lines).

To help with this, thereareseveral interfaces to creating and maintaining BIBTEX �les,
suchasthe tkbibtexprogram, which runs on most platforms (seeFigure7.1).

7.4.2.4 Chang ing the lay out

To change the title printed over the reference listing, just change the value of
\refname (articles) or \bibname (books and reports) by adding a line like this
in your preamble:

�




�

	
\renewcommand{\bibname}{Reading List}

The formatting speci�cations (BIBTEX styles) are based on standard settings for
journals and books from dozens of publishers: you just pick the one you want by name.
The texmf/bib/bst subdir ectory of your installation contains the ones installed by
default, and you search on CTAN for others (look for .bst �les). Most of the others
are named after university pressstyles (e.g. harvard, oxford) or the publisher or journal
which speci�ed them (e.g. elsevier, kluwer, etc.).
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Figure 7.1: tkBIBTEX, one of several graphical interfaces to BIBTEX databases

Some of them have an accompanying package �le which you need to include with
the normal \usepackage command in your preamble. In this case the format
may be distributed as .dtx and .ins �les and will need installing in the same way
as any other package (see §5.2). Always read the documentation, because most
of the formats are very speci�c to the journal they were designed for, and have
fairly absolute requirements.

If you are writing for a speci�c publisher , you should remember that the rules or
formats are laid do wn by the typogr a phic designer of that journal or publisher:
you cannot arbitr ar ily change the format just because you don' t ha ppen to like
it: it' s not your choice!

It is also possible to write your own BIBTEX (.bst ) style �les, although it uses a
language of its own which really needsa computer sciencebackground to understand.
However , this is rendered unnecessary in most cases: there is an extensive program
(actually written in LATEX) called makebst, which makes .bst �les by asking you a
(long) series of questions about exactly how you want your citations formatted. Just
type latex makebst in a command window , but give it a dummy run �rst, because
someof the questions are very detailed, so you need to have thought through how you
want your citations to appear before you start.

7.4.2.5 Other modes of citation

The method of citing a work by numeric reference is common in the Natural
Sciencesbut is not used in the Humanities and Law. In these �elds, citations are
usually done with short references(author/short-title/year) in a numbered footnote.
Sometimes they are actually called `footnotes' to the exclusion of ordinary footnotes,
although they are really citations which happen by convention to be displayedas
footnotes: an important distinction rarely appreciated by authors until they come
to need a normal footnote.

The bibliography at the back of the document is then printed unnumbered in
alphabetic order of author, or perhaps chronologically if the time-frame is very large.
This unnumber ed format is why it is conventionally called `References' rather than
`Bibliography': suf�cient working citation has already been provided in the footnote,
and the list at the back is for referencepurposes only; whereasin the Natural Sciences,
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the citation is just a number, or possibly an author and year only, so the full listing
is called a Bibliography .

The jura bib package (originally intended for German law articles but now extended
to other �elds in the Humanities, and to other languages) has extensive features for
doing this style of citation and is very strongly recommended.

7.5 Inde xes and glossar ies

LATEX has a powerful, automated indexing facility which uses the standard makeindex
program. To use indexing, use the package makeidx and include the \makeindex
command in your preamble:
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\usepackage{makeidx}
\makeindex

When you want to index something, using the command \index followed
by the entry in curly braces, as you want it to appear in the index, using one
of the following formats:

Plain entr y Typing \index{beer} will createan entry for `beer' with the current page
number.

Subinde x entr y For an entry with a subentry use an exclamation mark to separate
them: \index{beer!lite } . Subsubentrieslike \index{beer!lite !A meric an}
work to another level deep.

Cross-references `See'entries are done with the vertical bar (one of the rare times it
does not get interpr eted as a math character): \index{Microbrew| se e{ bee r} }

Font changes To changethe style of an entry, use the @-signfollowed by a font change
command:
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\index{beer!Rogue!Chocolate Stout@\textit{Chocolate Stout}}

This example indexes `ChocolateStout' and italicises it at the same time. Any of
the standard \text... font-change commands work here: seethe table on p. 84
for details. You can also change the font of the index number on its own, as
for �rst-usage references,by using the vertical bar in a similar way to the `see'
entries above,but substituting a font-change command (without a backslash)such
as textbf for bold-face text: \index{beer!Rog ue!C hoc ol ate Stout|textbf}
(seethe index).

Out of sequence The same method can be used as for font changes, just without the
font command: \index{Oregon Brewing Company@Rogue} will add an entry
for `Rogue' in the `O' section of the index, as if it was spelled `Oregon Brewing
Company'.

When the document hasbeenprocessedthrough LATEX it will have createda .idx �le,
which you run through the makeindexprogram by typing (for example):
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makeindex mythesis

Some editors may have a button or menu entry for this. The program will look for
the .idx �le and output a .ind �le. This gets used by the command \printindex
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which you put at the end of your document, where you want the index printed. The
default index format is two columns.

Glossariesare done in a similar manner using the command \makeglossary in
the preamble and the command \glossary in the sameway as \index . There are
some subtle dif ferencesin the way glossariesare handled: both the books by Lamport
(1994)and by Goossens/Mittelbach/Samarin (1993)duck the issue, but there is some
documentation on glotex on CTAN.

7.6 Multiple columns

Use the multicol package: the environment is called multicols (note the plural form) and
it takesthe number of columns asaseparateargument in curly braces:
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\usepackage{multicol}
...
\begin{multicols}{3}
...
\end{multicols}

LATEX hasbuilt-in support
for two-column typesetting
via the twocolumn option
in the standard Document
Class Declarations, but it
is relatively in�exible in
that you cannot change
from full-width to double-
column and back again on
the same page, and the �-
nal page does not balance
the column heights. How-
ever, it does feature special
�gure* and table* environ-

ments which typeset full-
width �gur es and tables
acrossa double-column set-
ting.

The more extensive solu-
tion is the multicol package,
which will set up to 10
columns, and allows the
number of columns to be
changed or reset to one
in mid-page, so that full-
width graphics can still
be used. It also bal-
ancesthe height of the �nal

page so that all columns
are the same height, and
you can control the width
of the gutter by rede�n-
ing the \columnsep com-
mand to anew dimension.

Thepackageprovides the
multicols environment (note
the extra `s') and you fol-
low the begin-envir onment
command with the num-
ber of columns needed
as a second argument:
\begin{multicols} {5 } .
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CH A PTER VII I

Fontsand layouts

This is the chapter that most users want �rst, because they come to structured
documents from a wor dpr ocessingenvironment where almost the only way to convey a
changeof information is to �ddle with the font and sizedrop-down menus.

As I hope you have seen, this is normally completely unnecessary in LATEX,
which does most of the hard work for you automatically . However , there are
occasions when you need to make manual typographic changes, and this chapter
is about how to do them.

8.1 Chang ing lay out

The design of the page can be a very subjective matter, and also rather a subtle one.
Many organisations large and small pay considerable sums to designers to come up
with page layouts to suit their purposes. Styles in page layouts change with the years,
as do fashions in everything else, so what may have looked attractive in 1989 may
look rather dated in 2003.

As with most aspectsof typography , making the document readableinvolves making
it consistent, so the reader is not interr upted or distracted too much by apparently
random changes in margins, widths, or placement of objects. However , there are a
number of dif ferent occasions where the layout usually doeschange, related to the
frequency with which the format appears.

• The title page (and the half-title, copyright page, dedication, and other one-page
preliminaries if you usethem) is usually designed individually , asthe information
on it only occurs once in that format anywhere in the document.

• The table of contents and other related lists like �gur es and tables probably all
need to share one design.

• The prelims like Foreword, Intr oduction, and Prefaceshould likewise follow the
sameformat between them.

• Chapter and Appendix start pagesusually share a layout.

• Other (normal) pages have a single layout, but it may specify individual
variations to handle tables, lists, �gur es,sidebars, exercises,footnotes, etc.

If you are going to design a whole document, it's probably a good idea to read a
couple of books on layout design �rst, to get a feel for the conventions which contribute
to making the reader comfortable reading.

While unusual or radical layouts have an important role in attention-grabbing or
making a socio-political statement (WIRED1 magazine is an obvious recent example),
they are usually out of place in business reports, white papers, books, theses, and
journals. In ephemera,on the other hand, asin advertising, they areprobably critical.

1Anderson (1993–)
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8.1.1 Spacing

We mentioned in §7.3and elsewhere the existenceof the geometr y packagewhich lets
you change margins. It also lets you set the text-area height and width and a lot of
other layout settings: read the documentation for details (see§5.1.2 for how to read
package documentation).
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\usepackage[left=2cm,top=1cm,bottom=2cm,right=3cm,
nohead,nofoot]{geometry}

The spacing around the individual textual components (headings, paragraphs, lists,
footnotes, etc.) can also be changed on a document-wide basis, as we saw with
paragraph spacing and indentation in §3.6.

Changing the spacing of section headings for the whole document can be done
with the sectsty package, designed to let you adjust section-head spacing without
having to know about the internal LATEX coding. The spacing for lists can be adjusted
with the mdwlist package. In both casesthe user with highly speci�c requirements
such as a publisher 's Compositor 's Speci�cation should read the relevant sections
in the The LATEX Companion2 or ask for expert help, as there are many internal
settings which can also be changed to �ne-tune your design, but which need some
knowledge of LATEX's internals.

All the above are for automating changesso that they occur every time in a consistent
manner. You canalsomake manual changeswhenever you need:

Flexible vertical space There are three presetcommands \smallskip , \medskip ,
and \bigskip . These output �exible (dynamic, or `rubber ') space, approxi-
mately 3pt, 6pt, and 12pt high respectively, but they will automatically compress
or expand a little, depending on the demands of the rest of the page (for example
to allow one extra line to �t, or a heading to be moved to the next page without
anyone except a typographer noticing the change). Thesecommands can only be
used after a paragraph break (a blank line or the command \par ).

Fixed vertical space For a �xed-height spacewhich will not stretch or shrink, use the
command \vspace followed by a length in curly braces,e.g. \vspace{18pt}
(again, this has to be after a paragraph break). Bear in mind that extra space
which endsup at a page-breakwhen the document is formatted will get discarded
entirely to make the bottom and top lines fall in the correct places. To force a
spaceto remain and be taken into account even after a page break (rare), use the
starred variant: \vspace* .

Double spacing Double-spacing normal lines of text is usually a bad idea, as it looks
very ugly. It is still, unfortunately , a requirement in some universities for thesis
submission, a historical relic from the days of typewriters. Nowadays, 11/ 3 or
1½ line spacing is considered acceptable, according to your font size. If your
institution still thinks they should have double line spacing, they are quite
simply wr ong. Show them this paragraph and explain that they need to enter
the 21st century and adapt to the features of automated typesetting. If they still
insist, use the setspace package,which has commands for double line-spacing
and one-and-a-half line spacing, but be prepared for some very ugly output.

The space between lines is de�ned by the length of \baselineskip
multiplied by the value of \baselinestretch . In general, don't meddlewith
\baselineskip at all, and with \baselinestretch only if you know
what you are doing. (Both can, however, safely be used as reference values
in commands like \vspace*{\baseli neski p} to leave a whole line space.)
The value of \baselineskip changes with the font size (see §8.2.4) but

2Goossens/Mittelbach/Samarin (1993)
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is conventionally set to 1.2 times the current nominal font size. This is a
value derived from long experience: only change it if you understand what it
means and what effect it will have. Quite separately, there are some perfectly
genuine and acceptable reasons for wanting wide line spacing, for example
when typesetting a proof of a critical or varior um edition, where editors and
contributors are going to want to add notes manually by writing between the
lines, or where the text is going to be overprinted by something else like Braille,
or in advertising or display text for special effects.

Horizontal space There is a horizontal equivalent to the \vspace command:
\hspace , which works in the same way, so I can force a 100 space like
this in mid-paragraph. There are also some prede�ned (shorter)
spacesavailable:

• \thinspace (1/ 12em), which we saw between single and double quotes
in §2.5. It's also sometimes used between the full point after abbreviations
and a following number, as in page references like p. 199, where a wor d
spacewould look too big, and setting it solid would look too tight.

• \enspace (½em). There is no dir ect equivalent prede�ned in LATEX for mid
and thick spacesasused by metal typesetters, although it would be possible
to de�ne them. The en as a unit is often used as the width of a single digit
in some fonts, as a convenience so that tables of �gur es are easy to line up;

• \quad (1em);

• \qquad (2em).

Beyond this, all horizontal spacewithin paragraphs is automatically �exible, as
this is what LATEX uses to achieve justi�cation. Never be tempted to try and
changethe spacing between letters unless you have some professional training in
typography . Some systems use letterspacing (incorr ectly called `tracking') as an
aid to justi�cation and it is almost always wr ong to do so (and looks it). While
it is possible to change letterspacing, it should only be done by a typographer ,
and then only very rarely, as the settings are very subtle and beyond the scope
of this booklet.

8.1.2 Header s and footer s

LATEX hasbuilt-in settings to control the page style of its default page layouts. Theseare
implemented with the \pagestyle command, which can take an argument of plain
(page number centered at the bottom), empty (nothing at all), or headings (running
heads). The value myheadings can be used if you want to reprogram the de�nitions of
how \markright and \markboth areused, which control how chapter and section
titles get into page headers. The command \thispagestyle (taking the same
arguments) canbeused to forcea speci�c style for the current pageonly.

The fanc yhdr package lets you rede�ne the left-hand, centre, and right-hand page
headersand footers for both odd and even pages(twelve objectsin all). Theseareascan
contain a page number, �xed text, variable text (like the current chapter or section title,
or the catch-words of a dictionary), or even a small image. They can also be used to do
page backgrounds and frames, by making one of them the top corner of an invisible
box which `hangs' text or imagesdown over the whole page.

The settings for the downloadable version of this document can be used as an
example: for the whole story you have to readthe documentation.

Formatting information
�
�

�
�79



8.2. USING FONTS CHAPTER8. FONTSAND LAYOUTS

�




�

	

\pagestyle{fancy}\fancyhead{}
\renewcommand\headrulewidth{.1pt}
\fancyhead[LO,RE]{\footnotesize\sffamily\lite\leftmark}
\fancyhead[LE,RO]{\footnotesize\sffamily\lite\itshape\rightma rk}
\fancyfoot[C]{}
\fancyfoot[LE,RO]{\setlength{\fboxsep}{2pt}\ovalbox{\footnotes ize

\sffamily\thepage}}
\fancyfoot[LO,RE]{\footnotesize\sffamily\lite\@title}
\fancypagestyle{plain}{\fancyhf{}

\fancyfoot[R]{\setlength{\fboxsep}{2pt}\ovalbox{%
\footnotesize\sffamily\thepage}}

\fancyfoot[L]{\footnotesize\sffamily\lite\@title}
\renewcommand{\headrulewidth}{0pt}}

This is probably more complex than most documents, but it illustrates some of the
most common techniques:

1. Settings are pre�xed by making the \pagestyle `fancy' and setting the
\fancyhead to null.

2. The thickness of the rule at the top of the page can be changed (or set to 0pt to
make it disappear).

3. The header and footer settings are speci�ed with L, C, and R for left, centre, and
right; and with O and E for Odd and Even numbered pages. In each setting,
the typeface style, size, and font can be speci�ed along with macros which
implement various dynamic texts (here, the current chapter and section titles,
which LATEX stores in \rightmark and \leftmark ).

4. The `plain' variant is used for chapter starts, and resetssome of the parameters
accordingly .

8.2 Using fonts

The default typeface in LATEX is Computer Modern (CM). This typeface was designed
by Knuth for use with TEX becauseit is a book face, and he designed TEX originally
for typesetting books. Because it is one of the very few book typefaces with a
comprehensive set of fonts, including a full suite of mathematics, it has remained the
default, rather than Times, becauseuntil recently the mathematical symbols for Times
werea commercial product often unavailable to usersof freesoftware.

Computer Modern is basedon a 19th-century book typefacefrom Monotype,
which is why it looksa little like an old-fashionedschool book. This paragraph is
setin Computer Modernsoyoucanseewhat it lookslike. The typefaceiswritten in
METAFONT,afont-drawing programmadeby Knuth to accompany TEX systems.

If you are reading this in the HTML version, the a bo ve par agr a ph is only a
low-resolution cop y because browsers don' t usually hav e the Computer Moder n
font av aila ble. All the rest of this document is set in Palatino, with Avant Garde for
some of the headings and Cour ier for the �xed-width type.

In addition to CM, there are many other METAFONTfonts which can be downloaded
from CTAN, including a large collection of historical, symbol, initial, and non-Latin
fonts. LATEX also comeswith the complete `Adobe 35' collection of typefaces which are
built into every laser printer , so you have the same base set as other DTP systems.
There are some more fonts included in PostScript Type 1 format donated by the
X Consortium which match those distributed freewith the X Window system. Plus, of
course, standard LATEX can use any of the thousands of Type 1 fonts, and pd�atex can
useany of the thousands of TrueType fonts aswell.
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Table 8.1: Fonts available with a full installation of LATEX. There are many more
available for download from CTAN.

Typeface
(font family) Example Package Family

METAFONTfonts
* Computer Modern The quick brown fox jumps over the lazy dog (def ault) cmr

CM Sans The quick brown fox jumpsoverthe lazydog (def ault) cmss
CM Typewriter The quick brown fox jumps over the lazy dog (def ault) cmtt
Pandora 9;:=<?>A@CB$DFEHG=IKJMLONQP�JSRUTV@XWZY=[\J^]_<`IbaF:_<Oc�dfehgjiCJ=k pandor a panr
Pandora Sans lnmpoOqXr_s	tvuxw_y{zA|?}•~Vzf€U•‚r_ƒ…„f†\zˆ‡^oAyX‰ŠmpoH‹�ŒS•KŽH•_z_• pandor a pss
Universal ‘“’b”–•=—b˜	™›šQœ=•�ž Ÿ?¡–¢�ž £¥¤ —b¦?§ ¨–žC© ” •«ª¬’b”–­ ® ¯ ° — uni

* Concrete ±«²A³µ´`¶A·�¸h¹•ºA»½¼v¾À¿ÂÁ$¼ŠÃÅÄ‚¶AÆ?Ç_ÈÉ¼vÊf³K»bËh²A³µÌ�ÍÏÎFÐ?Ñˆ¼ÓÒ concrete ccr
BB Dingbats ÔSÕ`Öx×SØ Ù`ÚSÛÝÜfÞ	ßMàˆáxâSßMãHäÓØ åSæ`ç^ßMè	Ö^ÞMé Õ`ÖÂêSëÓì	íHî^ßMï — ding a

Cypriot ðòñMóõôMön÷›ønùûú›üòýnþMÿ�� ý

���

ö����	�µý�
Mónü���ñˆó�
������òý�� — cypr
É�reannach ���

���������! "�#�$ "%

�

���'&��)(+*,�.-��#�$ �%

�

�)�0/

�

%��#� eiad eiad
Etruscan 1�2)3.4�5"6#798�:<;>=+?);A@+5�B>C<DE;>3�:>F�2)3+GIH�JLK�;AM — etr
Linear `B' NPO	Q�R"SPTVU�WYX	ZP[V\P]_^P[V`�aVSPbdc	e�[PfVQVZ�gVOhQjiPk"l�m	[on — linb
Phoenician p�qsrutwv	xzy|{~}€•s•ƒ‚s}…„€†ˆ‡ƒ}Š‰srs{!‹�qsr — phnc
Runic Œˆ•sŽƒ•w•	‘“’~”ˆ•s–~—!˜ˆ•s™ƒš~•s›sœs•“•sŽs”“Œˆ•sŽ — fut
Rustic ž ŸV ¢¡	£V¤ ¥§¦©¨«ª§¬§­Y®°¯ ¬§±³²´£«µj¶¸·>¬	¹o #ª+º Ÿ» ½¼ ¾�¿VÀ.ÁÂ¬hÃ — rust
Bard Ä�ÅAÆ�Ç¢ÈÊÉÌËEÍ�ÎÌÏÑÐÌÒEÓ�Ï�Ô+Õ ÇdÖ�×hØEÏVÙÚÅÚÎEÄÛÅEÜ�Ý�Þhß>à#Ïdá — zba
Uncial âoã$äEåIæ�ç¸èêé©ëÑì)íêî)ï³ðoíÂñ!ò<æ)ó~ô)õ¢í<ö<äIìø÷ùã$äsú)û�üdýwþêíÂÿ — uncl
Dürer �����������
	���
���������������������� �!��"#�$�%����� — zdu
Fraktur Fu…•,Du ha‚dieGan•ge‚ohlen,gibsiewiederher! — yfrak a

Gothic Fu�, Du	< dieGange<ohlen,gibsiewie�r 
r! — ygoth a

Schwäbische Fu…•,Du ha‚ dieGan•ge‚ohlen,gibsiewiederher! — yswab a

Adobe fonts
Bookman The quick br own fox jumps over the lazy dog bookm an pbk
Schoolbook The quick brown fox jumps over the lazy dog ne wcent b pnc
Palatino The quick brown fox jumps over the lazy dog palatino c ppl

†Times Thequick brown fox jumpsover the lazy dog times b ptm
Avant Garde The quic k brown fox jumps over the lazy dog av ant pag
Helvetica The quick brown fox jumps over the lazy dog helv et phv
Zapf Chancery Thequick brownfox jumpsoverthelazydog zapfchan pzc
Courier The quick brown fox jumps over the lazy cour ier pcr
Zapf Dingbats The quick brown fox jumps over the lazy dog pifont pzd a

Symbol The quick brown fox jumps over the lazy dog — pzd a

X Consortium fonts
Charter The quick brown fox jumps over the lazy dog char ter bch
Nimbus Roman &('*)�+-,*.0/2143-576-8:94;<6-=�>?,A@#BDCE6GF*)H5JIK'L)NMKOQP2RTS*6-U — unm
Nimbus Sans VEWLXZY\[^] _*`4a�bdcfe�gThdc ikjK[^lTm nocfp*X(b^q?WLXsr t u-vow$cDx — unms
URW Antiqua The quick brown fox jumps over the lazy dog — uaq
URW Grotesk The quic k bro wn fox jum ps over the lazy dog — ugq
Utopia (removed from TEX Live as it is not a free font) utopia put

a. Uses specialised font encoding `U'.
b. Uses Helvetica as the sans-serif font and Courier for monospace. Full names are `New Century

Schoolbook' and `Times New Roman'.
c. Uses Avant Garde as the sans-serif font and Courier for monospace.

* Full selection of mathematical symbols available.
† Mathematical symbols available both free and commercially.

Formatting information
�
�

�
�81



8.2. USING FONTS CHAPTER8. FONTSAND LAYOUTS

Just to make it clear: standard LATEX uses METAFONT and PostScript Type 1 fonts
only. To use TrueType fonts as well, you must use pd�atex instead.

8.2.1 Chang ing the def ault font family

LATEX expectsto work with threefont families asdefaults:

Font family Code

Roman (serif, with tails on the uprights), the default rm
Sans-serif,with no tails on the uprights sf
Monospace (�xed-width or typewriter) tt

If you use one of the packages listed in Table 8.1, it will replace the default of
the same type. For example, \usepackage{book man} makes the default Roman
font Bookman but leaves the sans-serif and monospace fonts untouched. Equally,
\usepackage{hel ve t} changesthe default sans-serif font to Helvetica but leaves the
serif (Roman) and monospace fonts untouched. Using both commands will change
both defaults becausethey operate independently . However. . .as it is common to want
to change all three defaults at the same time, some of the most common `suites' of
typefacesare provided as packages:

times changesto Times/Helvetica/Courier .

pslate x same as times but uses a specially narrowed Courier to save space (normal
Courier is rather inelegantly wide). This is the preferred setting if you want
Times.3

newcent changesto New Century Schoolbook/Helvetica/Courier .

palatino changesto Palatino/A vant Garde/Courier .

palatcm changesthe roman to Palatino only, but with CM mathematics

Where no package name is given in Table 8.1, it means the font is rarely used as a
default by itself except in special caseslike users' own homebrew packages.To use the
font you have to specify it manually, or make a little macro for yourself if you use it
more than once, as shown below.

8.2.2 Chang ing the font family temporar ily

To shift to another font family on a temporary basis, group the text within curly
bracesto limit the scopeof the font change,and use the commands \fontencoding
(if needed), \fontfamily , and \selectfont commands immediatelyinside the
opening curly brace, e.g.
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{\fontfamily{phv}\selectfont Helvetica looks like this}
and {\fontencoding{OT1}\fontfamily{ppl} Palatino looks
like this}.

Helvetica looks like this and Palatino looks like this.

In this example, the \fontencoding command has been used to ensure that the
typeface will work even if the sentenceis used in the middle of something typeset in
a dif ferent encoding (like this document).

3The pslatex package is also said to be outdated by some experts because it implemented rather
long-windedly what can now be done in three commands. However, until these replace the current
version, I recommend continuing to use pslatex when you want Times with Helvetica and Courier.
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Grouping

Notice the use of curly braces in a slightly dif ferent way from their use
to delimit the argument to a command. This is called `grouping' and it
restricts the effect of changes made inside the group so that they do not
interfer e with the text following. Any font changesmade within the curly
bracesceasewhen the closing curly brace is processed.

In a normal document, of course, random typeface changes like this are very
uncommon. You select your faces once at the start of the document, and stick
with them. Most caseswhere people want to do unusual typeface changes involve
things like special symbols on a repetitive basis, and LATEX provides much easier
programmable ways to make thesechangesinto shorthand commands (called macros:
seeChapter 9). You could, for example, make a macro called \product which would
let you typeset product namesin a distinct typeface:

�
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Andlinger has replaced \product{Splosh} with \product{SuperSplosh}

This is one of LATEX's most powerful features. It means that if you needed to change
your \product command at some later stage to use a dif ferent font, you only have
to change three characters in the macro (the font family abbreviation), and you don't
need to edit your document text at all!

8.2.3 Chang ing font style

Within each typeface or font family there are usually several dif ferent styles of type.
LATEX distinguishes between font family , font shape, and font series:

Type style Command Example (using Computer Modern)

Upright (default) \upshape * The quick brown fox jumps over the lazy dog
Italic \itshape The quick brown fox jumps over the lazy dog
Slanted \slshape * The quick brown fox jumps over the lazy dog
Small Capitals \scshape * The quick br own f ox jumps over the lazy dog
Bold \bfseries * The quick brown fox jumps over the lazy dog
Bold Extended \bfseries † The quic k bro wn fox jumps over the lazy dog
Sans-serif \sffamily The quick brown fox jumpsoverthe lazydog
Monospace \ttfamily The quick brown fox jumps over the lazy dog

* Not all typefaces have all variants! Some only have bold and italics.
† Some typefaces do not have both bold and bold extended: by default LATEX uses \bfseries for

bold extended.

These`shape', `series',and `family' commands are commutative , so you can combine
a shapewith a seriesand/or a family , as in:

�
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...{\bfseries\itshape\sffamily bold italic sans-serif type}...

This gives you bold italic sans-ser if type , but beware of pushing your fonts beyond
their limits unless you are a typographer . It is not normally meaningful to combine one
shapeor seriesclasswith another of the sameclass,such astrying to get slanted-italics.
It's an impossibility to combine one family with another (such as a seriffed sans-serif
typeface!). Slanted plus italics, for example, doesn't make sense,as italics are already
slanted (although it is technically possible); and while sometypefacesmay well possess
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italic small caps, they are not in common use. Sans-serifand monospace (typewriter)
aredif ferent fonts, and often dif ferent typeface families entirely.4

There is an alternative syntax for the most common type shapeand seriescommands
which usescurly bracesin the normal `argument' manner:

Type style Command Example

Italic \textit{a few words} puts a few words into italics
Slanted \textsl{a few words} puts a few words into slanted type*
Small Capitals \textsc{a few words} puts a few words into small caps
Bold \textbf{a few words} puts a few words into bold type
Sans-serif \textsf{a few words} puts a few words into sans-serif type
Monospace \texttt{a few words} puts a few words into typewriter type

* If slanted is available separately from italics.

You can nest theseinside one another too:
�
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...\textbf{\itshape\textsf{bold italic sans-serif type}}...

8.2.4 Font sizes

LATEX has built into its defaults a set of prede�ned font size steps corresponding more
or lessto the traditional sizesavailable to metal typesetters. This is deliberate, as these
sizes have grown up over 500 years of printing as those which go best together for
book-work, which is where TEX originated.

These sizes are also re�ected in the size steps at which Computer Modern was
designed. It often comes as a surprise to new users that many typefaces are not
designed as a single font and just scaled up or down, but specially drawn at dif ferent
sizes to make them more legible.

As an example, here's11pt Computer Modern, and here's 5pt Computer
Mo dern scaled up to 11pt , and here's17ptComputerModernscaleddown to
11pt so you can see there really is a signi�cant dif ference. In general, you probably
don't want to go scaling fonts too much beyond their design size because they
will start to look very odd.

The default sizes (and the commands that operate them) are based on the use of
a 10pt font. Using the larger defaults (11pt and 12pt) for the body font will scale
these sizes up approximately in proportion. The exact sizes used are listed in the
macros in the Class Option �les size10.clo , size11.clo and size12.clo . TEX's
default fonts above 10pt are in fact scaled by a factor of 1.2, as shown in the fourth
column of the table below.

4Although if you'r e a typographer wanting to experiment with typewriter typefaces with and without
serifs, you can use METAFONT to do exactly this kind of thing. But that's outside the scope of this
document.
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Command Example

Nominal
point

size

Exact
point
size

\tiny The quic k bro wn fo x jumps ov er the lazy dog 5 5
\scriptsize The quic k bro wn fox jumps over the lazy dog 7 7
\footnotesize The quick brown fox jumps over the lazy dog 8 8
\small The quick brown fox jumps over the lazy dog 9 9
\normalsize The quick brown fox jumps over the lazy dog 10 10
\large The quick brown fox jumps over the lazy 12 12
\Large The quick brown fox jumpsover t 14 14.40

\LARGE Thequick brownfox jumpso 18 17.28

\huge Thequickbrownfox jum 20 20.74

\Huge Thequickbrownfox 24 24.88

While this relieves the beginner of having to worry about the `right' size for a given
task, when you needaspeci�c sizethereis the \fontsize command:
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\fontsize{22}{28}\selectfont This is 22pt type 6pt leaded

This takes two arguments: the point size and the baseline distance. The above
example gives you 22pt type on a 28pt baseline (i.e. with 6pt extra space or
`leading' between lines).

Computer Moder n fonts (the def ault) come �xed at the named size steps shown
in the ta ble, and if you try to use an odd size in betw een, LATEX will pic k the closest
step instead. If you really need to use CM at arbitr ar y sizes there is a pac kage
type1cm which lets you override the def ault steps. If you use PostScript (Type 1)
fonts , the step sizes do not a pply and the font scaling is in�nitely var iable.

8.2.5 Logical markup

All this playing around with fonts is very pretty but you normally only do it
for a reason, even if that reason is just to be decorative. Italics, for example,
are used for many things:

Cause Example

Foreign wor ds exof�cio
Scienti�c names Ranunculus�caria
Emphasis must not
Titles of documents TheLATEX Companion
Product names Corel's WordPerfect
Variables in maths E = mc2

Subtitles or headings How to getstarted
Decoration FREEUPGRADE!!!

Humans usually have no problem telling the dif ference between these reasons,
becausethey can read and understand the meaning and context. Computers cannot
(yet), soit hasbecomeconventional to usedescriptive nameswhich make the distinction
explicit, even though the appearancemay be the same.

LATEX has some of these built in, like \emph , which provides emphasis. This has a
special feature becausewhenthesurrounding text is alreadyitalic, emphasis automatically
revertsto upright type, which is a normal practice for typesetting.
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This has a special feature because {\itshape when the surrounding
text is already italic, \emph{emphasis} automatically reverts to
upright type, which is a normal practice for typesetting.

This sensitivity to logic is programmed into the de�nition of \emph and it's not
hard to make up other commands of your own which could do the same, such as
\foreign or \product .

But why would you bother? In a short document it's probably not important, but if
you'r e writing a long report, or a formal document like an article, a book, or a thesis,
it makes writing and editing hugely easier if you can control whole groups of special
effects with a single command, such as italicising, indexing, or cross-referencing to
a glossary. If a format needs changing, you only have to change the de�nition, and
every occurrenceautomatically follows suit.

It also makes it possible to �nd and act on groups of meanings — such asmaking an
index of scienti�c namesor product names(asin this document) — if they are identi�ed
with a special command. Otherwise you'd spend weeks hunting manually through
every \textit command to �nd the ones you wanted. This is the importance of
automation: it can saveyou time and money.

In Chapter 9we will seehow to make your own simple commands like this.

8.2.6 Colour

You can typeset anything in LATEX in any colour you want using the color package.
First, you need to add the command \usepackage{col or } to your preamble (note the
US spelling of color!). This makes available a default palette of primary colours: red,
green, and blue for the RGB colour model used for emitted light (television screens),
and cyan, magenta, and yellow to go with black for the CMYK colour model used
for re�ected light (printing).

For the occasional wor d or phrase in colour, use the command \textcolor with
two arguments, the colour name and the text: \textcolor{red} {li ke this} . There
is a \color command aswell, for usewithin groups:

�
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...{\color{blue}some text in blue}...

If you have the PostScript printer driver dvips installed, you also get a separate
64-colour palette of prede�ned names (representing approximately the colours in the
big box of Crayolacolouring pencils much favour ed by artists and designers). This adds
a new colour model called named, so if you want the Crayolacolour RubineRed,you can
createanameof your own for it to usein colour-changing commands:

�




�

	
\definecolor{myred}{named}{RubineRed}

RubineRed looks like this (\textcolor{myred }{ lik e this} ) if you'r e reading
this in colour. To use these names with pd�atex, you need to use the pdftex
option to the color package. You can still look up the CMYK codes in the
�le texmf/tex/latex /g rap hi cs /dv ip sn am.def and use cmyk as the colour model
name, if you have softwarewhich requiresit. In that caseyou would say:

�
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\definecolor{myred}{cmyk}{0,1,0.13,0}

You can de�ne any shade you want by giving it a name and providing the Red-
Green-Blue (RGB) or Cyan-Magenta-Yellow-Black (CMYK) colour values expressed
as decimals, using this \definecolor command. For example, an RGB shade
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given as (37,125,224)in decimal (#250FE0 in hexadecimal as used on the Web)
needs to be given as

�




�

	
\definecolor{midblue}{rgb}{0.145,0.490,0.882}

(divide each value by 255, the maximum for each of the hues in the Red-Green-Blue
colour model). The \definecolor command takes three arguments: the name you
want to refer to the shade by; the name of the color model (here rgb ) and the set of
decimal-fraction values separated by commas. You can then use \textcolor with
your new colour name: the midblue looks like this if you'r ereading in colour.

The color package also provides a colour version of \fbox (see §6.7.2) called
\colorbox :
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\colorbox{midblue}{\color{magenta}Magenta on midblue}

Magenta on midblue : you canseehow careful you needto bewith colours.

8.3 Installing new fonts

Dif ferent fonts come in a variety of packagings: the threemost common used with TEX
systems are PostScript fonts, TrueType fonts, and METAFONT fonts. How you install
them and where they go depends on how you installed LATEX: all I can deal with here
are the standard locations within the TDS.

Most typefacescome supplied asone or more font �les. PostScript fonts are supplied
asa pair of �les: an outline and a metric, asdescribed in §8.3.1and §8.3.2.A TrueType
font combines these in a single �le. For LATEX use you also need a style (.sty ) �le and
font de�nition (.fd ), which caneasily becreatedif they arenot supplied.

The instructions here assumethe use of the New Font SelectionScheme(NFSS)used
in LATEX 2e. If you arerunning the obsoleteLATEX 2.09,upgrade it now.

8.3.1 Installing METAFONTfonts

This is the simplest installation. When you download METAFONT fonts from CTAN,
you'll usually �nd a large number of Outline �les (.mf �les) and maybe some other
types as well (see below).

1. Create a new subdir ectory named after the typeface you'r e installing in
texmf- local/fon ts /so ur ce/ publ ic/ :
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2. Copy all the .mf (outline) �les to this dir ectory.

3. Copy the .fd (Font De�nition) �le[s] and the .sty (style) �le to your
texmf/tex/latex/ mfnfs s dir ectory.

4. Run your TEX indexer program (seestep 4 in the procedure on p. 50).

That's it. Unlike PostScript fonts, METAFONTfonts can be used to generate the font
metric �le (.tfm �les) automatically on-the-�y the �rst time the typeface is used, so
thereshould be nothing elseto install. SomeMETAFONTfonts comewith pre-generated
.tfm �les which you caninstall if your systemis slow at generating them itself:

1. Create a new subdir ectory within texmf- local/font s/t fm/p ubl ic / named
the same as the one you created for the .mf �les above.

2. Copy all the .tfm �les into this subdir ectory.

3. Run your TEX indexer program (seestep 4 in the procedure on p. 50).

In some rare cases,pre-generated packed bitmap fonts (.pk �les) are also available
from CTAN (normally your previewer and print driver createstheseautomatically , but
you can use the pre-generatedones if you have a very slow system). If you really want
to install these,it's a similar procedure to the .tfm �les:

4. Create a new subdir ectory within texmf- local/fonts /p k/m odel ess / named
the same as the one you created for the .mf and .tfm �les above.

5. Copy all the .nnnpk �les into this subdir ectory (nnn is a number re�ecting the
dot-density of the bitmap). On Micr osoft systems the �les may just end in .pk
and be kept in subdir ectories named after the dot-density, e.g. dpi360 .

6. Run your TEX indexer program (seestep 4 in the procedure on p. 50).

Now you can put a \usepackage command in your preamble with whatever name
the .sty �le was called, and read the documentation to seewhat commands it gives to
usethe font (refer to §5.2and step 2 in the procedureon p. 49).

If the font camewithout.fd or .sty �les, you'll need to �nd someonewho can make
them for you (or follow the outline in §8.3.2,step11in the procedureon p. 93).

8.3.2 Installing PostScript fonts

Lots of people will tell you that PostScript fonts and PostScript output are dead and
that TrueType or OpenType fonts and PDF output are the way to go. While this is
true for many cases,standard LATEX does not work with TrueType fonts and does not
produce PDF dir ectly. Only pd�atex does that, and there are still many printers whose
typesetters and platemakers need PostScript rather than PDF. In addition, operating
system support for scalablefonts is still very poor on Unix systems(including Linux),
despite the advances in recent years, so in many casesit still makes senseto use TEX's
built-in support for PostScript.

PostScript (Adobe Type 1) fonts come in two halves, just like METAFONT fonts:
a Font Metric and an Outline. Unlike METAFONT fonts, however, you must
install both: you cannot cause the the metrics to be generated from the outline as
you can with METAFONT.

The two �le types are .afm (Adobe Font Metric) and .pfb (PostScript Font
Binary (PFB)) �les. You must have both for eachfont before you start. If you only
have the near-obsolete .pfa (PostScript Font ASCII) �les, it may be possible to
generate the .pfb �les using the t1binary program from the t1utils package(seehttp:
//gnuwin32.sour ce for ge.n et/ pack ages/ t1 uti ls .h tm) or the excellent PFAedit
font editor (from http://pfaedit. so urc ef or ge. net ). There are unfortunately
still some companies distributing Type 1 fonts in .pfa format (Mathematica is
one reported recently).
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The installation method I descr ibed in ear lier editions has worked perf ectly for
me for year s, but I hav e updated it here to use the facilities of the updm a p
progr am (w hich comes with your TEX installation). This remo ves the need for one
of the steps I gav e bef ore, which required editing the psfonts.map �le, as this is
now recreated by updm a p. The procedure belo w is not the of�cial way (that' s
fontinst ), but it is the basis for a script I am working on called Gutta-P ercha a,
which autom ates the whole process .

aYes, as in rubber.

I'll repeat this: before you start, make sure you have all the .afm and .pfb �les for
the typeface you want. In the example below, I'm going to use a single font from an
imaginary typefacecalled Foo,so I have foo.afm and foo.pfb �les.

1. Put the �les in your temporary directory
This is /tmp on Linux, and should be C:\tmp or C:\temp or even C:
\Windows\temp on Micr osoft Windows.

2. Find out or decide on the short font name to use inside LATEX.
This is not the full descriptive name (e.g. Baskerville Italic Bold Extended) but an
encoded font name in the format fnnsseec , devised by Karl Berry, which stores
the same information in no more than eight characters for compatibility with
systems which cannot handle long �lenames. The letters in the format above
have the following meanings (seethe fontnamedocumentation for more details):

Letter Meaning Examples

f foundry b=Bitstream, m=Monotype, p=Adobe (PostScript)
nn typeface name ba=Baskerville, tm=Times, pl =Palatino
ss series/shape r =roman, bi =bold italic, etc.
ee encoding 8a=default 8-bit ANSI, ly =Y&Y's TEX'n'ANSI
c [small]caps (this is a literal `c' character, used only if needed)

The texmf/fontname dir ectory in your installation of LATEX has �les for several
foundries giving fully-formed names like thesefor common fonts (e.g. ptmr8a is
[Adobe] PostScript TimesRoman in an 8–bit ANSI encoding; bgslly is Bitstream
Gill Sans Light in Y&Y's TEX'n'ANSI encoding [LY1]).5 Read the documentation
in Fontname:Filenamesfor TEX fonts6 to �nd out how to make up your own short
names if the foundry and font you want is not shown in the fontname dir ectory.

In this example we'll call our mythical example typeface `zork' (standing for
Zfonts Ordinary Bookface, becausek is the letter used for Book fonts, b being
already the code for bold) and we'll assume it comes in the two �les foo.afm
and foo.pfb that I mentioned above.

While the fontnamedir ectories have ready-made lists of these names for popular
collections of typefaces,making them up requiressomeknowledge of typographic
terms and a careful reading of the fontnamedocumentation.

3. Decide on your encoding
This is what tripped me up the �rst few times until someone pointed me
at Y&Y's TEX'n'ASNI encoding which (to me) seems to be the only one that
includes the glyphs I want where I want them. Your mileage may vary.
This encoding is referred to as LY1 within LATEX and the encoding �le is in
texmf/dvips/bas e/ te xna ns i.e nc . Encoding is needed becauseAdobe fonts
store their characters in dif ferent places to the TEX standard.

5Confusingly , Bitstream fonts (and others from similar sources) mostly have dif ferent names from the
original fonts, so what they call Humanist 521 is actually Gill Sans. Until recently, US law only allowed
the namesof typefaces to be copyrighted, not the font designs themselves, leading to widespr ead piracy.

6Berry (June 2001)
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Copy this encoding �le to the temporary dir ectory where you'r e doing all this
stuff. If you'r e using the 8a or 8r encoding (or some other encoding), then copy
that �le instead (8a.enc , 8r.enc ).

4. Convert .afm �les to .tfm
The afm2tfm program is a standard utility in the bin dir ectory of your TEX
installation. If it's not, update your installation.

In a command window , type:

�
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afm2tfm foo.afm -v zorkly.vpl -p texnansi.enc rzorkly.tfm >zork.id

This createsa special `raw' TEX Font Metric �le (hence the special r pre�x) that
LATEX can use, with a list of all its properties encoded with LY1 (the .vpl or
Virtual Property List �le). Many people will tell you that virtual fonts are dead
and that this is the wr ong way to do it, but no-one has ever shown me an
alternative that works, so I stick with it.

5. Small caps (optional)
If you want a small caps variant faked up (perhaps becausethe typeface family
doesn't have a special small-caps font), repeat the medicine like this:
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afm2tfm foo.afm -V zorklyc.vpl -p texnansi.enc rzorkly.tfm >>zork.id

Note the capital V option here. Yes, it doesoverwrite the rzorkly.tfm created in
the �rst command. Let it. And those are two of the `greater-than' signs before
the zork.id �lename becausewe want to append to it, not overwrite it.

6. Create the virtual font
Turn the .vpl �les into .vf and .tfm pairs. LATEX uses these to convert from
Adobe's encoding to its own.
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vptovf zorkly.vpl zorkly.vf zorkly.tfm
vptovf zorklyc.vpl zorklyc.vf zorklyc.tfm

Again, the vptovf program is a standard part of your TEX distribution.

7. Make directories to hold the �les
Under your texmf- local dir ectory there should be a fonts dir ectory, and in
there there should be afm , tfm , type1 , and vf dir ectories. Create them if they
do not already exist.
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In eachof these four, createa dir ectory for the foundry , and within them createa
dir ectory for the typeface (using a human-r eadable typeface name, not the short
Karl Berry fontname). In our example, this means:
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mkdir -p /usr/TeX/texmf-local/fonts/afm/zfonts/ordinary
mkdir -p /usr/TeX/texmf-local/fonts/tfm/zfonts/ordinary
mkdir -p /usr/TeX/texmf-local/fonts/type1/zfonts/ordinary
mkdir -p /usr/TeX/texmf-local/fonts/vf/zfonts/ordinary

Or if you'r e lazy like me:
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(cd /usr/TeX/texmf-local/fonts;\
for d in afm tfm type1 vf;do mkdir -p $d/zfonts/ordinary;done)

For Micr osoft Windows users, the path before texmf- local may look something
like C:\Program Files\TeXLive\ , depending on how and where you have
installed your TEX system.

The -p is a Unix feature: it automatically creates any missing intervening
subdir ectories. If your dir ectory-making command doesn't do this, you'll have
to make the intervening dir ectories by hand �rst.

8. Copy the �les to their rightful places
Copy the four groups of �les to the four new dir ectories:
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cp *.afm /usr/TeX/texmf/fonts/afm/zfonts/ordinary/
cp *.tfm /usr/TeX/texmf/fonts/tfm/zfonts/ordinary/
cp *.pfb /usr/TeX/texmf/fonts/type1/zfonts/ordinary/
cp *.vf /usr/TeX/texmf/fonts/vf/zfonts/ordinary/

You can of course do all this with a dir ectory window and mouse if you �nd it
easier.

9. Create a font map
The font map is what tells dvips which PFB �le to use for which font. The
con�guration �le for dvips is texmf/dvips/con fi g/c onfi g.p s and it gets its
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entries from the program updmapwhich reads map �les for each typeface. The
con�guration �le for updmapis texmf- var/web2c /up dmap.cf g7, so it needs an
entry for our new font, using the three-letter font family abbreviation (the �rst
three letters of the Berry fontname (here `zor '):

�




�

	
Map zor.map

We also have to createthis map �le (zor.map ) in a subdir ectory of texmf- local/
dvips/config/ named after the foundry , so we need to create texmf- local/
dvips/config/zfo nt s as well.

(a) Open /usr/TeX/texmf- var /we b2c/ updmap. cfg in your editor.

(b) At the bottom, add the line: Map zor.map

(c) Saveand close the �le.

The font entries in our zor.map will be on a single line each, with no line-
wrapping. Each entry gives the short name of the font, the long (Adobe) name,
the PostScript encoding parameters (in quotes), and then two �lenames pre�xed
by input redirects (less-than signs): the encoding �le and the PostScript outline
�le.

(a) First create the dir ectory if it doesn't already exist:
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mkdir -p /usr/TeX/texmf-local/dvips/config/zfonts

(b) Use your editor to open (create) the �le /usr/TeX/texmf- l oc al/ dv ip s/
config/zfonts/z or. map.

(c) Insert the line:
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rzorkly Ordinary-Blackfac e "TeXnANSIEncodin g ReEncodeFont" <texnansi.enc <foo.pfb

(d) Saveand close the �le.

You get the full font name (here, `Ordinary-Blackface') from the zork.id which
was created back in step 4 in the procedure on p. 90 when we ran afm2tfm. You
must get this exactly right, becauseit's the `of�cial' full name of the font, and
PostScript �les using this font need to match it.

10. Create a style �le
LATEX needs a style �le to implement the interface to the font. Call it after the
typeface or something related; in this example we'll call it foozork.sty . In it
go some details of the name and date we did this, what version of LATEX it needs,
and any other command necessary to operate the font, like the font encoding
and whether it is to supersede the current default Roman font.

(a) Use your editor to open (create) foozork.sty in texmf- local/tex/
latex/psnfss .

(b) Insert the following lines:

7There is another one of these at texmf/web2c/updmap.cfg , but that contains the map referencesfor
the fonts which came with your distribution of TEX, so you should not interfer e with it.
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%foozork - created from foo for Zork
\def\fileversion{1.0}
\def\filedate{2002/12/03}
\def\docdate{2002/12/03}
\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{foozork}[\filedate\space\fileversion\space

Zfonts Ordinary PSNFSS2epackage]
\RequirePackage[LY1]{fontenc}
\renewcommand{\rmdefault}{zor}
\endinput

Note the following:

• The �rst argument to \ProvidesPackage must be the same as this
style �le name; and that the font family is referred to as zor , being the
foundry letter plus the fontname abbreviation. This acts as a pre�x for
any/all font variants (bold, italic, etc.).

• If you are not using Y&Y encoding, omit the line referring to LY1 font
encoding.

• If this is a typewriter font, make the renewed command \rmdefault
into \ttdefault .

• If it's a sans-serif font, make it \sfdefault instead.

• Omit the command completely if you don't want the style �le to
supersedethe current defaults but simply to make the font available. If
you do this, you probably want to write a new command or two to use
it, typically one for grouped use and one for argument use:
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\newcommand{\zorkfamily}{ \fon tenc odi ng{L Y1}\ font fami ly{z or} \sel ectf ont}
\newcommand{\textzork}[1] {{\z orkf ami ly#1 }}

(c) Saveand close the �le.

11. Create the Font De�nition �le
The last �le to create is the font de�nition (.fd ) �le. This is named following
the pattern eeefnn.fd , using the same conventions as before, by prepending
the (lower case) encoding abbreviation to the foundry letter and fontname
abbreviation, so our example would be ly1zor.fd for the LY1 encoding and the
zor short font name.

(a) Use your editor to open (create) texmf- local/tex/l at ex /ps nf ss /
ly1zor.fd

(b) Enter the following lines:
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\ProvidesFile{ly1zor.fd}[2002/03/03 v0.1 manual font
definitions for LY1/zor.]

\DeclareFontFamily{LY1}{zor}{}

\DeclareFontShape{LY1}{zor}{k}{n}{<-> zorkly}{}
\DeclareFontShape{LY1}{zor}{k}{sc}{<-> zorklyc}{}

(c) Saveand close the �le.
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FD �les typically useone \DeclareFontFamily command which speci�es the
encoding and the short font name. Then asmany pairs of \DeclareFontShape
commands as you converted fonts (assuming you did both normal and small
caps for each font: see step 5 in the procedure on p. 90; if you didn't, then
only one such command per font is needed here). The arguments to the
\DeclareFontShape command to watch are the 3rd (weight/width), 4th
(shape), and 5th (font outline name): the rest are static for each .fd �le and
simply identify the encoding and the font family .

The codes to use are given on pages 190–91 of the The LATEX Companion8

and should also be in your copies of texmf/fontnames/ weig ht. map and
texmf/fontnames/ wi dth .map . The rules for combining weight and width need
care: RTFM for fontname . There is no shape.map in fontname becauseit's not
part of font �le names, it's pur ely a LATEX creation, so here's what the same book
says:

Character Meaning

n normal (upright)
it italic
sl slanted
sc small caps
ui upright italic
ol outline

Add your own for other oddities, but be consistent: I use cu for cursive (scripts),
for example, and k for blackletter faces(not to be confused with k as a width for
`book').

The default fontspec (5th) argument above <-> means all sizes come from the
same font outline (remember if this was a METAFONTfont with dif ferent design
sizes like CM it would be much more complex).

If the face has only a few variants, you can create any other entries for bold,
italic, slanted, etc. with the relevant weight and width and shapevalues pointing
at the relevant outline �le.

If you want one font to substitute for a missing one (for example italics to
substitute for slanted in a typeface which has no slanted variant of its own) give
the ssub (`silent substitution') command in the fontspec: for example to make all
referencesto sl (slanted) type use an existing italic font, make the 5th argument
like this:
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{<-> ssub * zor/m/it}

If you �nd the x-height of a font too big or too small to sort well with another
font you are using, you can specify an s (`scale') factor in this argument instead:
this example will shrink the result to 80% of normal:
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{<-> s * [0.8] zorkly}

12. Update the index and the map �les
Run your TEX indexer program (see step 4 in the procedure on p. 50) so that
updmapcan �nd the �les it needs.

Then run updmap(just type updmap. This updates the maps and runs the TEX
indexer program again automatically .

8Goossens/Mittelbach/Samarin (1993)
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Now you can \usepackage{foo zo rk} in your LATEX �le to make it the default font.
To usethe font incidentally instead of asthe default, you cansay:
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This is {\zorkfamily ZORK} or \textzork{ZORK}

8.3.3 Installing the Type 1 Computer Moder n fonts

If your LATEX installation uses the METAFONT (bitmap) versions of the Computer
Modern typeface, you may want to switch to the Type 1 (PostScript) version,
especially if you are going to be using pd�atex instead of standard LATEX because
Acrobat Reader makes such a hames of displaying Type3 fonts. GSviewand pdfview
handles them correctly.

To do this, install oneof the setsof CM PostScriptfonts. Thereareseveralavailable:

• The fonts from BlueSky Research at http://www.ctan.o rg /te x- arc hi ve /
fonts/cm/ps- typ e1/bl uesky /

• Basil K. Malyshev's fonts at http://www.ctan.o rg /t ex- ar chi ve /f ont s/ cm/
ps- type1/bakoma /

• Vladimir Volovich's CM-Super at http://www.ctan. or g/ tex - arch iv e/ fon ts /
ps- type1/cm- sup er/

• Bogus�aw Jackowski's Latin Modern at ftp://cam.ctan.o rg /te x- arc hi ve /
fonts/ps- type1/ lm .ta r. gz

The BaKoMa fonts include the American Mathematical Society (AMS) fonts for
extended mathematics, but are more complex to install because they come with a
special set of TFM �les.

The BlueSky fonts arejust PFBand AFM �les, and areadrop-in replacementrequiring
no further changes,as they use the same TFM �les as the METAFONTversion. Follow
the README�le in the downloadable archive for installation instructions.

The Latin Modern and CM-Super fonts are new and I haven't tested them but they
are well spoken of. Feedbackon this is very welcome.

The TEX Live distribution uses Type 1 versions of Computer Modern by de-
fault. There are more details in the FAQ at http://www.tex.a c.u k/ cg i- bin /
texfaq2html?labe l= use lm fo nts .
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Progr amm a bility (macr os)

We've touched several times on the ability of LATEX to be reprogrammed. This is
one of its central features, and one that still, after nearly a quarter of a century,
puts it well above many other typesetting systems, even those with macro systems
of their own. It's also the one that needs most foreknowledge, which is why this
chapter is in this position.

LATEX is in fact itself just a collection of macros — rather a big collection — written
in TEX's internal typesetting language. These macros are little program-like sets of
instructions with a name which can be used as shorthand for an operation you wish
to perform more than once.

Macros can be arbitrarily complex. Many of the ones used in the standard LATEX
packagesare several pages long, but as we will see,even short ones can very simply
automate otherwise tedious choresand allow the author to concentrateon writing .

9.1 Simple replacement macr os

In its simplest form, a LATEX macro can just be a straightforwar d text replacement of a
phraseto avoid misspelling something eachtime you need it, e.g.
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\newcommand{\ef}{European Foundation for the Improvement of Living
and Working Conditions}

Put this in your preamble, and you can then use \ef in your document and it will
typeset it as the full text. Remember that after a command ending in a letter you need
to leave a space to avoid the next wor d getting gobbled up as part of the command
(see §2.3.1). And when you want to force a space to be printed, use a backslash
followed by a space,e.g.

�




�

	
The \ef\ is an institution of the Commission of the European Union.

As you can see from this example, the \newcommand command takes two
arguments: a) the name you want to give the new command; and b) the
expansion to be performed when you use it, so there are always two sets of curly
bracesafter \newcommand .

9.2 Macr os using informa tion gathered pre viously

A more complex example is the macro \maketitle which is used in almost every
formal document to format the title block. In the basic document classes(book, report,
and article) it performs small variations on the layout of a centred block with the title
followed by the author followed by the date, aswe saw in §3.3.
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If you inspect one of these document class �les, such as texmf/tex/latex /
base/report.cls you will see \maketitle de�ned (and several variants called
\@maketitle for use in dif ferent circumstances). It uses the values for the title,
author, and date which are assumedalready to have beenstored in the internal macros
\@title , \@author , and \@date by the author using the matching \title ,
\author , and \date commands in the document.

This use of one command to store the information in another is a common way of
gathering the information from the user. The use of macros containing the @character
prevents their accidental misuse by the user: in fact to use them in your preamble we
have to allow the @sign to becomea `letter ' so it canbe recognisedin a command name,
and rememberto turn it off again afterwar ds (seeitem 1 below).
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\makeatletter
\renewcommand{\maketitle}{%

\begin{flushleft}%
\sffamily
{\Large\bfseries\color{red}\@title\par}%
\medskip
{\large\color{blue}\@author\par}%
\medskip
{\itshape\color{green}\@date\par}%
\bigskip\hrule\vspace*{2pc}%

\end{flushleft}%
}
\makeatother

Insert this in the sample �le on p. 48 immediately before the \begin{document} and
remove the \color{...} commands from the title, author, and date. Re-run the �le
through LATEX, and you should get something like this:

Practical Typesetting
Peter Flynn
Silmar il Consultants

December 2001

In this rede�nition of \maketitle , we've done the following:

1. Enclosed the changesin \makeatletter and \makeatother to allow us to
use the @sign in command names;1

2. Used \renewcommand and put \maketitle in curly bracesafter it;

3. Opened a pair of curly bracesto hold the new de�nition. The closing curly brace
is immediately before the \makeatother ;

4. Inserted a �ushleft environment so the whole title block is left-aligned;

5. Used \sffamily so the whole title block is in the de�ned sans-serif typeface;

6. For each of \@title , \@author , and \@date , we have used some font
variation and colour, and enclosedeachone in curly bracesto restrict the changes
just to each command. The closing \par makes sure that multiline title and
authors and dates get typeset with the relevant line-spacing;

7. Added some�exible spacebetween the lines, and around the \hrule (horizontal
rule) at the end;

1If you move all this preamble into a style �le of your own, you don't need these commands: the use
of @signs in command names is allowed in style and class �les.
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Note the % signs after any line ending in a curly brace, to make sure no
intr usive white-space �nd its way into the output. These aren't needed after
simple commands where there is no curly brace because excess white-space gets
gobbled up there anyway.

9.3 Macr os with arguments

But macros are not limited to text expansion. They can take arguments of their own, so
you can de�ne a command to do something with speci�c text you give it. This makes
them much more powerful and generic, as you can write a macro to do something a
certain way, and then useit hundr edsof times with adif ferent value eachtime.

We looked earlier (§8.2.5)at making new commands to put speci�c classesof wor ds
into certain fonts, such as product names into italics, keywor ds into bold, and so on.
Here's an example for a command \product , which also indexes the product name
and adds a trademark sign:
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\newcommand{\product}[1]{%
\textit{#1}\texttrademark%
\index{#1@\textit{#1}}%

}

If I now type \tmproduct{Velcr o} then I get Velcro™ typeset, and if you look in the
index, you'll �nd this pagereferencedunder `Velcro'. Let's examinewhat this does:

1. The macro is speci�ed as having one argument (that's the [1] in the de�nition).
This will be the product name you type in curly braceswhen you use \product .
Macros can have up to nine arguments.

2. The expansion of the macro is contained in the secondset of curly braces,spread
over several lines (seeitem 5 for why).

3. It prints the value of the �rst argument (that's the #1) in italics, which is
conventional for product names,and adds the \texttrademark command.

4. Finally, it createsan index entry using the same value (#1), making sure that it's
italicised in the index (see the list on p. 75 in §7.5 to remind yourself of how
indexing something in a dif ferent font works).

5. Typing this macro over several lines makes it easier for humans to read. I could
just as easily have typed
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\newcommand{\product}[1]{\textit{#1}\index{#1@\textit{#1}}}

but it wouldn't have been as clear what I was doing.

One thing to notice is that to prevent unwanted spacescreeping into the output
when LATEX reads the macro, I ended each line with a comment character (%).
LATEX normally treats newlines as spaceswhen formatting (remember §2.4.1),so
this stops the end of line being turned into an unwanted spacewhen the macro is
used. LATEX always ignoresspacesat the start of macro lines anyway, so indenting
lines for readability is �ne.

In (§2.7.2)we mentioned the problem of frequent use of unbreakable text leading to
poor justi�cation or to hyphenation problems. A solution is to make a macro which
puts the argument into an \mbox with the appropriate font change, but precedes
it all with a conditional \linebreak which will make it more attractive to TEX
to start a new line.
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\newcommand{\var}[1]{\linebreak[3]\mbox{\ttfamily#1}}

This only works effectively if you have a reasonably wide setting and paragraphs
long enough for the dif ferences in spacing elsewhere to get hidden. If you have
to do this in narrow journal columns, you may have to adjust wor ding and
spacing by hand occasionally.

9.4 Nested macr os

Here's a slightly more complex example, where one macro calls another. It's common
in normal text to refer to people by their forename and surname (in that order),
for example Don Knuth, but to have them indexed as surname,forename. This pair
of macros, \person and \reindex , automates that process to minimize typing
and indexing.
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\newcommand{\person}[1]{#1\reindex #1\sentinel}
\def\reindex #1 #2\sentinel{\index{#2, #1}}

1. The digit 1 in square brackets means that \person has one argument, so you
put the whole name in a single set of curly braces,e.g. \person{Don Knuth} .

2. The �rst thing the macro does is output #1 , which is the value of what you
typed, just as it stands, so the whole name gets typeset exactly as you typed it.

3. But then it uses a special feature of Plain TEX macros (which use \def instead
of LATEX's \newcommand2): they too can have multiple arguments but you can
separate them with other characters (here a space) to form a pattern which TEX
will recognisewhen reading the arguments.

In this example (\reindex ) it's expecting to see a string of characters (#1)
followed by a space,followed by another string of characters (#2) followed by a
dummy command (\sentinel ). In effect this makes it a device for splitting
a name into two halves on the space between them, so the two halves can be
handled separately. The \reindex command can now read the two halves of
the name separately.

4. The \person command invokes \reindex and follows it with the name you
typed plus the dummy command \sentinel (which is just there to signal the
end of the name). Because\reindex is expecting two arguments separated
by a space and terminated by a \sentinel , it sees`Don and Knuth ' as two
separatearguments.

It can therefore output them using \index in reverse order, which is exactly
what we want.

A book or report with a large number of personal names to print and index could
make signi�cant use of this to allow them to be typed as \person{Leslie Lamport}
and printed as Leslie Lamport, but have them indexed as `Lamport, Leslie' with
virtually no effort on the author 's part at all.

2Don't try this at home alone, childr en! This one is safe enough, but you should strictly avoid \def
for a couple of years. Stick to \newcommand for now.
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EXERC ISE 20

Other names

Try to work out ho w to make this \person feature work with names like:

• Blanca Mar ia Bartosova de Paul
• Patr icia Mar ia Soria de Miguel
• Arnaud de la Vill �esbrunne
• Prince
• Pope John Paul II

Hints: the comm and \space produces a nor mal space, and one way
around LATEX's requirements on spaces after comm and names ending with
a letter is to follo w such comm ands with an empty set of cur ly braces {} .

9.5 Macr os and environments

As mentioned in §6.7.3,it is possible to de�ne macros to capture text in an environment
and reuse it afterwar ds. This avoids any features of the subsequent use affecting
the formatting of the text.

One example of this uses the facilities of the fanc ybo x package, which de�nes a
variety of framed boxes to highlight your text, and a special environment Sbox which
`captures' your text for use in theseboxes.

By putting the text (here in a minipage environment becausewe want to change the
width) inside the Sbox environment, it is typeset into memory and stored in the macro
\theSbox . It can then be used afterwar ds as the argument of the \shadowbox
command (and in this example it hasalso beencentred).
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\begin{Sbox}
\begin{minipage}{3in}
This text is formatted to the specifications
of the minipage environment in which it occurs.

Having been typeset, it is held in the Sbox
until it is needed, which is after the end of
the minipage, where you can (for example) centre
it and put it in a special framed box.
\end{minipage}
\end{Sbox}
\begin{center}
\shadowbox{\theSbox}
\end{center}

This text is formatted to the speci�cations of the minipage
environment in which it occurs.
Having been typeset, it is held in the Sbox until it is needed,
which is after the end of the minipage, where you can (for
example) centre it and put it in a special framed box.

9.6 Reprogramming LATEX's inter nals

LATEX's internal macros can also be reprogrammed or even rewritten entirely,
although doing this can require a considerable degree of expertise. Simple changes,
however, are easily done.
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Recall that LATEX's default document structure for the Report document class uses
Chapters as the main unit of text, whereas in reality most reports are divided into
Sections,not Chapters (§4). The result of this is that if you start off your report with
\section{Introdu ct ion } , it will print as

0.1 Introduction
which is not at all what you want. The zero is causedby it not being part of any chapter.
But this numbering is controlled by macros, and you can rede�ne them. In this case
it's a macro called \thesection which reproduces the current section number counter
(see §6.2.6). It's rede�ned afresh in each document class �le, using the command
\renewcommand (in this casein texmf/tex/latex/b as e/r epor t.c ls ):
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\renewcommand \thesection {\thechapter.\@arabic\c@section}

You can see it invokes \thechapter (which is de�ned elsewhere to reproduce
the value of the chapter counter), and it then prints a dot, followed by the Arabic
value of the counter called section (that \c@ notation is LATEX's internal way of
referring to counters). You can rede�ne this in your preamble to simply leave out the
reference to chapters:
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\renewcommand{\thesection}{\arabic{section}}

I've used the more formal method of enclosing the command being rede�ned in
curly braces.For largely irr elevant historical reasonsthese bracesare often omitted in
LATEX's internal code (as you may have noticed in the example earlier). And I've also
used the `public' macro \arabic to output the value of section (LATEX's internals
use a `private' set of control sequencescontaining @-signs, designed to protect them
against being changed accidentally).

Now the intr oduction to your report will start with:

1 Introduction
What's important is that you don't everneed to alter the original document class�le

report.cls : you just copy the command you need to changeinto your own document
preamble,and modify that instead. It will then override the default.

9.6.1 Chang ing list item bullets

As mentioned earlier (§6.2.1), here's how to rede�ne a bullet for an itemized list,
with a slight tweak:
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\usepackage{bbding}
\renewcommand{\labelitemi}{\raisebox{-.25ex}{\PencilRight}}

Here we use the bbding package which has a large selection of `dingbats' or little
icons, and we make the label for top-level itemized lists print a right-pointing pencil (the
namesfor the iconsarein the packagedocumentation: see§5.1.2for how to get it).

In this case, we are using the \raisebox command within the rede�nition
because it turns out that the symbols in this font are positioned slightly too high
for the typeface we'r e using. The \raisebox command takes two arguments: the
�rst is a dimension, how much to raise the object by (and a negative value means
`lower ': there is no \lowerbox command!); and the second is the text you want
to affect. Here, we are shifting the symbol down by ¼ex (see §2.7.1 for a list of
dimensions LATEX can use).

There is a vast number of symbols available: see A comprehensivelist of symbolsin
TEX3 for a comprehensive list.

3Pakin (2002)
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Compatibility with other systems

As we saw in Chapter 2, LATEX usesplain-text �les, so they can be read and written by
any standard application that can open text �les. This helps preserveyour information
over time, asthe plain-text format cannot be obsoleted or hijacked by any manufactur er
or sectoral interest,and it will always bereadableon any computer, from your handheld
(yes,LATEX is available for somePDAs) to the biggest supercomputer.

However , LATEX is intended as the last stage of the editorial process: formatting
for print or display. If you have a requirement to re-use the text in some other
environment — a databaseperhaps, or on the Web or a CD-ROM or DVD, or in Braille
or voice output — then it should beedited, stored, and maintained in something neutral
like XML, and only converted to LATEX when a typeset copy is needed.

Although LATEX has many structured-document featuresin common with SGML and
XML, it can still only be processedby the LATEX and pd�atex programs. Becauseits
macro features make it almost in�nitely rede�nable, processing it requires a program
which can unravel arbitrarily complex macros, and LATEX and its siblings are the only
programs which can do that effectively. Like other typesetters and formatters (Quark
XPress, PageMaker, FrameMaker, Micr osoft Publisher, 3B2etc.),LATEX is largely a one-way
street leading to typeset printing or display formatting.

Converting LATEX to some other format therefore means you will unavoidably lose
some formatting, as LATEX has features that others systems simply don't possess,
so they cannot be translated. Similarly , converting other formats to LATEX usually
means editing back the stuff the other formats omit because they only store
appearances,not structure.

10.1 Con verting into LATEX

There are several systemswhich will save their text in LATEX format. The best known is
probably the LYX editor, which is a wor dpr ocessor-like interface to LATEX for Windows
and Unix. Several maths packages like the EuroMath editor, and the Mathematicaand
Mapleanalysis packages,canalsosavematerial in LATEX format.

In general, most wor dpr ocessorsand DTP systems don't have the level of internal
markup sophistication needed to create a LATEX �le, or any other kind of structured
document, becausethey only store what the text looks like, not why it's there or what
role it ful�lls. There are two ways out of this:

• Use the File
Save As. . . y

menu item to save the wor dpr ocessor �le as HTML,
rationalise the HTML using Dave Raggett's HTML Tidy1, and convert the
resulting XHTML to LATEX with any of the standard tools (seebelow).

• Use a specialist conversion tool like EBT's DynaTag(now available from Enigma,
if you can persuade them to sell you a copy). It's expensive and they don't
advertise it, but for bulk conversion of consistently-marked Word �les into XML
it beats everything else hands down. The Word �les must be consistent, though,

1http://tidy.sourceforge.n et/
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and must use named styles from a stylesheet, otherwise no system on earth is
going to be able to guesswhat it means.

There is of course a thir d way, suitable for large volumes only: send it off to the
Paci�c Rim to be retyped into XML. There are hundr eds of companies from India
to Polynesia who do this at high speed and low cost. It sounds crazy when the
document is already in electronic form, but it's a good example of the low quality of
wor dpr ocessormarkup that this solution existsat all.

You will have noticed that all the solutions lead to one place: SGML or XML. As
explained above and elsewhere, theseformats are the only onesdevised so far capable
of storing suf�cient information in machine-processable,publicly-accessible form for a
document to be recreated in multiple output formats. Once your document is in XML
or SGML, there is a large range of software available to turn it into other formats,
including LATEX. Processorsin any of the common styling and processing languages
like DSSSL,XSLT, Omnimark, Metamorphosis, Balise, etc. can easily be written to output
LATEX, and this approach is extremely common.

Much of this will be simpli�ed when wor dpr ocessorssupport native, arbitrary XML
as a standard feature. Sun's Star Of�ce and its Open Source sister, OpenOf�ce, have
used XML as their native Save format for several years, and there is a project at
the Organisation for the Advancement of Structured Information Systems (OASIS)
for developing a common XML of�ce �le format based on those used by these two
packages. WordPerfecthas also had a native SGML (and now XML) editor for many
years, which will work with any Document Type De�nition (DTD) (but not a Schema).
Micr osoft has had a half-hearted `SaveAs. . .XML' for a while, using an internal and
largely undocumented Schema, but the `Professional' versions of Word and Excel in
Of�ce 11(Of�ce 2003)now have full support for arbitrary Schemas.

When these efforts coalesce into generalised support for arbitrary DTDs and
Schemas,it will mean a wider choice of editing interfaces, and probably the ability
to run XSLT conversion into LATEX from within these editors, uch as is done at the
moment with Emacsor XML Spy.

10.2 Con verting out of LATEX

This is much harder to do comprehensively. As noted earlier, the LATEX �le format
really requiresthe LATEX program itself in order to processall the packagesand macros,
becausethere is no telling what complexities authors have added themselves (what a
lot of this booklet is about!).

There is an excellent program on CTAN to do LATEX-to-Word conversion, but it
only handles a subset of the built-in commands of default LATEX, not packages
or your own macros.

One easy route into wor dpr ocessing, however, is the reverse of the procedures
suggestedin the precedingsection: convert LATEX to HTML, which many wor dpr ocessors
read easily. The LATEX2HTML and TEX4HT programs do this quite well, given the
limited formatting available through Web browsers.

If you have the full version of Adobe Acrobat, you can open a PDF �le created
by pd�atex, select and copy all the text, and paste it into Word and some other
wor dpr ocessors,and retain some common formatting of headings, paragraphs, and
lists. Both solutions still require the wor dpr ocessor text to be edited into shape, but
they preserve enough of the formatting to make it worthwhile for short documents.
Otherwise, use the pdftotextprogram to extract everything from the PDF �le as plain
(paragraph-formatted) text.

At worst, the detexprogram on CTAN will strip a LATEX �le of all markup and leave
just the raw unformatted text, which can then be re-edited. There are also programs to
extract the raw text from DVI and PostScript (PS)�les.
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10.3 Going be yond LATEX

Thereaderwill have deduced by now that while LATEX is possibly the bestprogrammable
formatter around, the LATEX �le format is not generally usable with anything except
the LATEX program. LATEX was originally written in the mid-1980s, about the same time
as the Standard Generalized Markup Language (SGML), but the two projects were
not related. However , TEX and LATEX have proved such useful tools for formatting
SGML and more recently XML that many users chosethis route for their output, using
conversions written in the languagesalready mentioned in §10.2.

Unfortunately , when the rise of the Web in the early 1990s popularised SGML
using the HyperText Markup Language (HTML), browser writers deliberately chose
to encourage authors to ignore the rules of SGML. Robust auto-converted formatting
thereforebecamealmost impossible exceptvia the browsers' low-quality print routines.

It was not until 1997,when the Extensible Markup Language (XML) was devised,
that it again becamepossible to provide the structural and descriptive power of SGML
but without the complex and rarely-used options which had made standard SGML
so dif �cult to program for.

XML is now becoming the principal system of markup. Because it is based on
the international standard (SGML), it is not proprietary, so it has been implemented
on most platforms, and there is lots of free software supporting it as well as many
commercial packages. Like SGML, it is actually a meta-language to let you de�ne
your own markup, so it is much more �exible than HTML. Implementations of the
companion Extensible Stylesheet Language (XSL) provide a dir ect route to PDF but
at the expense of reinventing most of the wheels which LATEX already possesses,
so the sibling Extensible Stylesheet Language: Transformations (XSLT) can be used
instead to translate to LATEX source code. This is usually much faster than writing
your own formatting from scratch in XSL, and it means that you can take full
advantage of the packagesand sophistication of LATEX. A similar system is used for the
Linux Documentation Project, which uses SGML transformed by the Document Style
Semanticsand Speci�cation Language (DSSSL)to TEX

The source code of this booklet, available online at http://www.ctan. or g/
tex- archive/inf o/b egin lat ex /s rc/ includes XSLT which doesexactly this.
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A PPEN DIX A

GNU Free Documentation License
Version 1.2, November 2002

Copyright (C) 2000,2001,2002Free
Software Foundation, Inc. 59
Temple Place, Suite 330, Boston,
MA 02111-1307USA Everyone is
permitted to copy and distribute
verbatim copies of this license
document, but changing it is not
allowed.

A.0 PREAMBLE

The purpose of this License is to make a man-
ual, textbook, or other functional and useful
document `free' in the sense of freedom: to
assure everyone the effective freedom to copy
and redistribute it, with or without modifying
it, either commercially or noncommercially.
Secondarily, this License preservesfor the au-
thor and publisher a way to get credit for their
work, while not being considered responsible
for modi�cations made by others.

This License is a kind of `copyleft', which
means that derivative works of the document
must themselves be free in the same sense. It
complements the GNU General Public License,
which is a copyleft license designed for free
software.

We have designed this License in order to
use it for manuals for free software, because
free software needs free documentation: a free
program should come with manuals providing
the same freedoms that the software does. But
this License is not limited to software manuals;
it can be used for any textual work, regardless
of subject matter or whether it is published
as a printed book. We recommend this Li-
censeprincipally for works whose purpose is
instruction or reference.

A.1 APPLICABILITY AND DEFINI-
TIONS

This License applies to any manual or other
work, in any medium, that contains a notice

placed by the copyright holder saying it can
be distributed under the terms of this License.
Sucha notice grants a world-wide, royalty-fr ee
license, unlimited in duration, to use that
work under the conditions stated herein. The
`Document', below, refers to any such manual
or work. Any member of the public is a
licensee,and is addressedas `you'. You accept
the license if you copy, modify or distribute
the work in a way requiring permission under
copyright law.

A `Modi�ed Version' of the Document
means any work containing the Document or
a portion of it, either copied verbatim, or with
modi�cations and/or translated into another
language.

A `Secondary Section' is a named appendix
or a front-matter section of the Document
that deals exclusively with the relationship of
the publishers or authors of the Document to
the Document's overall subject (or to related
matters) and contains nothing that could fall
dir ectly within that overall subject. (Thus,
if the Document is in part a textbook of
mathematics, a Secondary Section may not
explain any mathematics.) The relationship
could be a matter of historical connection with
the subject or with related matters, or of legal,
commercial, philosophical, ethical or political
position regarding them.

The `Invariant Sections' are certain Sec-
ondary Sectionswhose titles are designated, as
being those of Invariant Sections,in the notice
that says that the Document is releasedunder
this License. If a section does not �t the above
de�nition of Secondary then it is not allowed
to be designated as Invariant. The Docu-
ment may contain zero Invariant Sections. If
the Document does not identify any Invariant
Sectionsthen there arenone.

The `Cover Texts' are certain short passages
of text that are listed, as Front-Cover Texts or
Back-Cover Texts, in the notice that says that
the Document is released under this License.
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A Front-Cover Text may be at most 5 wor ds,
and a Back-Cover Text may be at most 25
wor ds.

A `Transparent' copy of the Document
means a machine-readable copy, represented
in a format whose speci�cation is available to
the general public, that is suitable for revising
the document straightforwar dly with generic
text editors or (for images composed of pixels)
generic paint programs or (for drawings) some
widely available drawing editor, and that is
suitable for input to text formatters or for
automatic translation to a variety of formats
suitable for input to text formatters. A copy
made in an otherwise Transparent �le format
whose markup, or absenceof markup, hasbeen
arranged to thwart or discourage subsequent
modi�cation by readersis not Transparent. An
image format is not Transparent if used for any
substantial amount of text. A copy that is not
`Transparent' is called `Opaque'.

Examplesof suitable formats for Transparent
copies include plain ASCII without markup,
Texinfo input format, LaTeX input format,
SGML or XML using a publicly available
DTD, and standard-conforming simple HTML,
PostScript or PDF designed for human modi�-
cation. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats
include proprietary formats that can be read
and edited only by proprietary wor d proces-
sors,SGML or XML for which the DTD and/or
processing tools are not generally available,
and the machine-generated HTML, PostScript
or PDF produced by some wor d processorsfor
output purposes only.

The `Title Page' means, for a printed book,
the title page itself, plus such following pages
as are needed to hold, legibly, the material this
Licenserequiresto appear in the title page. For
works in formats which do not have any title
page as such, `Title Page' means the text near
the most prominent appearance of the work's
title, preceding the beginning of the body of
the text.

A section `Entitled XYZ' means a named
subunit of the Document whose title either
is precisely XYZ or contains XYZ in paren-
theses following text that translates XYZ in
another language. (Here XYZ stands for a
speci�c sectionname mentioned below, such as
`Acknowledgements', `Dedications', `Endorse-
ments', or `History'.) To `Preserve the Title' of
such a section when you modify the Document
means that it remains a section `Entitled XYZ'
according to this de�nition.

The Document may include Warranty Dis-
claimers next to the notice which states that
this License applies to the Document. These
Warranty Disclaimers are considered to be
included by referencein this License, but only

as regards disclaiming warranties: any other
implication that these Warranty Disclaimers
may have is void and has no effect on the
meaning of this License.

A.2 VERBATIM COPYING

You may copy and distribute the Document
in any medium, either commercially or non-
commercially, provided that this License, the
copyright notices, and the license notice say-
ing this License applies to the Document are
reproduced in all copies, and that you add no
other conditions whatsoever to those of this
License. You may not use technical measures
to obstruct or control the reading or further
copying of the copies you make or distribute.
However, you may accept compensation in
exchange for copies. If you distribute a large
enough number of copies you must also follow
the conditions in section 3.

You may also lend copies, under the same
conditions stated above, and you may publicly
display copies.

A.3 COPYING IN QUANTITY

If you publish printed copies (or copies in
media that commonly have printed covers) of
the Document, numbering more than 100,and
the Document's license notice requires Cover
Texts, you must enclose the copies in covers
that carry, clearly and legibly, all these Cover
Texts: Front-Cover Texts on the front cover,
and Back-Cover Texts on the back cover. Both
covers must also clearly and legibly identify
you as the publisher of these copies. The front
cover must present the full title with all wor ds
of the title equally prominent and visible.
You may add other material on the covers in
addition. Copying with changes limited to
the covers, as long as they preserve the title
of the Document and satisfy these conditions,
can be treated as verbatim copying in other
respects.

If the required texts for either cover are too
voluminous to �t legibly, you should put the
�rst ones listed (as many as �t reasonably) on
the actual cover, and continue the rest onto
adjacentpages.

If you publish or distribute Opaque copies
of the Document numbering more than 100,
you must either include a machine-readable
Transparent copy along with each Opaque
copy, or state in or with each Opaque copy
a computer-network location from which the
general network-using public has access to
download using public-standar d network pro-
tocols a complete Transparent copy of the
Document, free of added material. If you use
the latter option, you must take reasonably
prudent steps, when you begin distribution of
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Opaque copies in quantity , to ensure that this
Transparent copy will remain thus accessibleat
the stated location until at least one year after
the last time you distribute an Opaque copy
(dir ectly or through your agentsor retailers) of
that edition to the public.

It is requested, but not required, that you
contact the authors of the Document well be-
fore redistributing any large number of copies,
to give them a chance to provide you with an
updated version of the Document.

A.4 MODIFICATIONS

You may copy and distribute a Modi�ed Ver-
sion of the Document under the conditions
of sections 2 and 3 above, provided that you
release the Modi�ed Version under precisely
this License, with the Modi�ed Version �ll-
ing the role of the Document, thus licensing
distribution and modi�cation of the Modi�ed
Version to whoever possessesa copy of it.
In addition, you must do these things in the
Modi�ed Version:

A. Use in the Title Page(and on the covers,
if any) a title distinct from that of the
Document, and from those of previous
versions (which should, if there were
any, be listed in the History section
of the Document). You may use the
same title as a previous version if the
original publisher of that version gives
permission.

B. List on the Title Page, as authors, one
or more persons or entities responsible
for authorship of the modi�cations in
the Modi�ed Version, together with at
least �ve of the principal authors of the
Document (all of its principal authors,
if it has fewer than �ve), unless they
releaseyou from this requirement.

C. State on the Title page the name of the
publisher of the Modi�ed Version, as the
publisher.

D. Preserve all the copyright notices of the
Document.

E. Add an appropriate copyright notice for
your modi�cations adjacent to the other
copyright notices.

F. Include, immediately after the copyright
notices, a licensenotice giving the public
permission to use the Modi�ed Version
under the terms of this License, in the
form shown in the Addendum (§A.11)
below.

G. Preserve in that license notice the full
lists of Invariant Sections and required
Cover Texts given in the Document's
license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled `History',
Preserve its Title, and add to it an
item stating at least the title, year, new
authors, and publisher of the Modi�ed
Version as given on the Title Page. If
there is no section Entitled `History' in
the Document, create one stating the
title, year, authors, and publisher of the
Document as given on its Title Page,
then add an item describing the Mod-
i�ed Version as stated in the previous
sentence.

J. Preserve the network location, if any,
given in the Document for public access
to a Transparent copy of the Document,
and likewise the network locations given
in the Document for previous versions
it was based on. These may be placed
in the `History' section. You may omit
a network location for a work that was
published at least four years before the
Document itself, or if the original pub-
lisher of the version it refers to gives
permission.

K. For any section Entitled `Acknowledge-
ments' or `Dedications', Preserve the
Title of the section, and preserve in the
section all the substance and tone of
each of the contributor acknowledge-
ments and/or dedications given therein.

L. Preserveall the Invariant Sectionsof the
Document, unaltered in their text and
in their titles. Section numbers or the
equivalent are not considered part of the
section titles.

M. Delete any section Entitled `Endorse-
ments'. Such a section may not be
included in the Modi�ed Version.

N. Do not retitle any existing section to be
Entitled `Endorsements' or to con�ict in
title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modi�ed Version includes new front-
matter sections or appendices that qualify as
Secondary Sections and contain no material
copied from the Document, you may at your
option designate some or all of these sections
as invariant. To do this, add their titles to
the list of Invariant Sections in the Modi�ed
Version's license notice. These titles must be
distinct from any other section titles.

You may add a section Entitled `Endorse-
ments', provided it contains nothing but
endorsements of your Modi�ed Version by
various parties–for example, statements of
peer review or that the text has been ap-
proved by an organization as the authoritative
de�nition of a standard.
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You may add a passageof up to �ve wor ds
as a Front-Cover Text, and a passage of up
to 25 wor ds as a Back-Cover Text, to the end
of the list of Cover Texts in the Modi�ed
Version. Only one passageof Front-Cover Text
and one of Back-Cover Text may be added
by (or through arrangements made by) any
one entity. If the Document already includes
a cover text for the same cover, previously
added by you or by arrangement made by
the same entity you are acting on behalf
of, you may not add another; but you may
replace the old one, on explicit permission
from the previous publisher that added the
old one.

The author(s) and publisher(s) of the Docu-
ment do not by this License give permission
to use their names for publicity for or to
assert or imply endorsement of any Modi�ed
Version.

A.5 COMBINING DOCUMENTS

You may combine the Document with other
documents releasedunder this License, under
the terms de�ned in section 4 (§A.4) above
for modi�ed versions, provided that you in-
clude in the combination all of the Invariant
Sections of all of the original documents,
unmodi�ed, and list them all as Invariant
Sectionsof your combined work in its license
notice, and that you preserveall their Warranty
Disclaimers.

The combined work need only contain one
copy of this License,and multiple identical In-
variant Sectionsmay be replaced with a single
copy. If there are multiple Invariant Sections
with the same name but dif ferent contents,
make the title of each such section unique by
adding at the end of it, in parentheses, the
name of the original author or publisher of
that section if known, or elsea unique number.
Make the same adjustment to the section titles
in the list of Invariant Sections in the license
notice of the combined work.

In the combination, you must combine any
sections Entitled `History' in the various orig-
inal documents, forming one section Entitled
`History'; likewise combine any sections En-
titled `Acknowledgements', and any sections
Entitled `Dedications'. You must delete all
sectionsEntitled `Endorsements'.

A.6 COLLECTIONSOF DOCUMENTS

You may make a collection consisting of the
Document and other documents released un-
der this License, and replace the individual
copiesof this Licensein the various documents
with a single copy that is included in the col-
lection, provided that you follow the rules of

this Licensefor verbatim copying of eachof the
documents in all other respects.

You may extract a single document from
such a collection, and distribute it individually
under this License, provided you insert a
copy of this License into the extracted docu-
ment, and follow this License in all other
respects regarding verbatim copying of that
document.

A.7 AGGREGATION WITHINDEPEN-
DENTWORKS

A compilation of the Document or its deriva-
tives with other separate and independent
documents or works, in or on a volume of a
storage or distribution medium, is called an
`aggregate' if the copyright resulting from the
compilation is not used to limit the legal rights
of the compilation's users beyond what the
individual works permit. When the Document
is included an aggregate, this License does
not apply to the other works in the aggregate
which are not themselves derivative works of
the Document.

If the Cover Text requirement of section 3
is applicable to these copies of the Document,
then if the Document is less than one half of
the entire aggregate, the Document's Cover
Texts may be placed on covers that bracket
the Document within the aggregate, or the
electronic equivalent of covers if the Document
is in electronic form. Otherwise they must ap-
pear on printed covers that bracket the whole
aggregate.

A.8 TRANSLATION

Translation is considered a kind of modi�-
cation, so you may distribute translations of
the Document under the terms of section 4.
Replacing Invariant Sectionswith translations
requires special permission from their copy-
right holders, but you may include translations
of some or all Invariant Sections in addition
to the original versions of these Invariant
Sections. You may include a translation of
this License, and all the license notices in
the Document, and any Warranty Disclaimers,
provided that you also include the original
English version of this Licenseand the original
versions of those notices and disclaimers. In
caseof a disagreement between the translation
and the original version of this License or a
notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled `Ac-
knowledgements', `Dedications', or `History',
the requirement (section 4) to Preserveits Title
(section 1) will typically require changing the
actual title.
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A.9 TERMINATION

You may not copy, modify , sublicense, or
distribute the Document except as expressly
provided for under this License. Any other at-
tempt to copy, modify , sublicense or distribute
the Document is void, and will automati-
cally terminate your rights under this License.
However, parties who have received copies, or
rights, from you under this License will not
have their licenses terminated so long as such
parties remain in full compliance.

A.10 FUTUREREVISIONSOF THIS
LICENSE

The Free Software Foundation may publish
new, revised versions of the GNU Free Doc-
umentation License from time to time. Such
new versions will be similar in spirit to
the present version, but may dif fer in detail
to address new problems or concerns. See
http://www .gnu.org/copyleft/.

Each version of the License is given a dis-
tinguishing version number. If the Document
speci�es that a particular numbered version of
this License `or any later version' applies to it,
you have the option of following the terms and
conditions either of that speci�ed version or of
any later version that has been published (not
as a draft) by the Free Software Foundation.
If the Document does not specify a version
number of this License, you may choose any
version ever published (not as a draft) by the
FreeSoftware Foundation.

A.11 ADDENDUM: How to use this
License for your documents

To use this License in a document you have
written, include a copy of the License in the

document and put the following copyright and
licensenotices just after the title page:

Copyright (c) YEAR YOUR
NAME. Permission is granted to
copy, distribute and/or modify
this document under the terms
of the GNU Free Documentation
License, Version 1.2 or any later
version published by the Free
Software Foundation; with no In-
variant Sections, no Front-Cover
Texts, and no Back-Cover Texts.
A copy of the license is included
in the section entitled `GNU Free
Documentation License'.

If you have Invariant Sections, Front-
Cover Texts and Back-Cover Texts, replace the
`with. . .Texts.' line with this:

with the Invariant Sectionsbe-
ing LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and
with the Back-Cover Texts being
LIST.

If you have Invariant Sections without
Cover Texts, or some other combination of the
three, merge those two alternatives to suit the
situation.

If your document contains nontrivial exam-
ples of program code,we recommend releasing
these examples in parallel under your choice
of free software license, such as the GNU
General Public License, to permit their use in
freesoftware.

Formatting information
�
�

�
�109



A PPEN DIX B

Con�gur ing TEXsearch paths

TEX systems run on a huge variety of platforms, and are typically made up of huge
numbers of quite small �les, so they cannot easily use eachoperating system's built-in
methods of searching for a �le when needed.

Instead, they use a technique borrowed from the Unix world, based on a simple
index for each dir ectory they need to look in. This is known as the ls-R database,
from the Unix command (ls -R ) which createsit, and the program which does it for
TEX is sometimes actually called mktexlsr. This is the program referred to in step 4
in the procedure on p. 50.

However , to know where to make these indexes, and thus where to search, TEX
needs to be told about them. In a standard TEX installation this information is in
texmf/web2c/tex mf.cn f . The �le is similar to a Unix script, but the only lines of
signi�cance for the search paths are the following (this is how they appear in the
default Unix installation, omitting the comments):

�




�

	

TEXMFMAIN= /usr/TeX/texmf
TEXMFLOCAL= /usr/TeX/texmf-local
HOMETEXMF= $HOME/texmf
TEXMF= {$HOMETEXMF,!!$TEXMFLOCAL,!!$TEXMFMAIN}
SYSTEXMF= $TEXMF
VARTEXFONTS= /var/lib/texmf
TEXMFDBS= $TEXMF;$VARTEXFONTS

As you can see,this de�nes where the main TEX/ METAFONTdir ectory is, where the
local one is, and where the user's personal (home) one is. It then de�nes the order in
which they are searched, and makes this the system-wide list. A temporary dir ectory
for bitmap fonts is set up, and added to the list, de�ning the places in which texhash
or mktexlsrcreatesits databases.

In some installations, the local dir ectory is set up in /usr/local/share /t ex mf
or /usr/share/texmf. lo ca l or similar variations, so you would substitute this
name for /usr/TeX/texmf- lo ca l . Under Micr osoft Windows, the names will be
full paths such as C:\ProgramFiles \T eXLiv e\ tex mf. On an Apple Mac, it might
be HardDisk:TeX:te xmf .

If you edit plain-text con�guration �les with anything other than a plain-text editor
(e.g. a wor dpr ocessor),or if you edit them with a plain-text editor which has been set
to wor d-wrap long lines, make sure you turn line-wrapping off so that any long lines
are preserved in their correct format.
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TEXUsersGroup member ship

The TEX Users Group was founded in 1980for educational and scienti�c purposes: to
provide an organization for those who have an interest in typography and font design,
and are users of the TEX typesetting system invented by Donald Knuth. TUG is run by
and for its membersand representsthe interestsof TEX usersworldwide.

TUGmember ship bene�ts

Members of TUG help to support and promote the use of TEX, METAFONT, and related
systemsworldwide. All members receiveTUGboat, the journal of the TEX UsersGroup,
the TEX Live software distribution (a runnable TEX system), and the CTAN software
distribution (containing most of the CTAN archive).

In addition, TUG members vote in TUG elections, and receive discounts on annual
meeting fees, store pur chases,and TUG-sponsored courses. TUG membership (less
bene�ts) is tax-deductible, at leastin the USA. Seethe TUG Website for details.

Becoming a TUGmember

Please see the forms and information at http://tug.org/ jo in. ht ml . You can
join online, or by �lling out a paper form. The NTG (Dutch) and UKTUG
(United Kingdom) TEX user groups have joint membership agreements with TUG
whereby you can receive a discount for joining both user groups. To do this,
please join via http://www.ntg.n l/n ewmember. ht ml (the NTG membership page)
or http://uk.tug.or g/ Members hi p/ (the UKTUG page), respectively, and selectthe
option for joint membership.

Each year's membership entitles you to the software and TUGboat produced for
that year (even if it is produced in a subsequent calendar year, as is currently the case
with TUGboat). You can order older issuesof TUGboat and TEX memorabilia through
the TUG store (http://tug.org /s tor e).

The current TUG membership fee is $65 (US) per year for individuals and $35
for students and seniors. Add $10 to the membership fee after May 31 to cover
additional shipping and processingcosts. The current rate for non-voting subscription
memberships (for libraries, for example) is $85. The current institutional rate is $500,
which includes up to sevenindividual memberships.

Privac y

TUG usesyour personal information only to mail you products, publications, notices,
and (for voting members) of�cial ballots. Also, if you give explicit agreement,
we may incorporate it into a membership dir ectory which will be made available
only to TUG members.

TUG neither sells its membership list nor provides it to anyone outside of
its own membership.
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Inde x

The same fonts are used here as in the text of the booklet (see the Intr oduction) to
distinguish between dif ferent meanings:

Notation Meaning

CTAN Acronyms (small caps in some typefaces)
\command LATEX control sequences(monospace font)
term De�ning instance of a specialist term (bold italics)
product program or product name (italics)
environment LATEX environment (sans-serif bold)
pac kage LATEX package (sans-serif;all available from CTAN)
options , variables options and variables (oblique)

In the online version, these entries are all hyperlinked to their source: for clarity
the stylesheet recommends retaining the traditional blue colour but removing the
underlining which most browsers useto indicate a link.

Pagenumbers in bold type indicate the de�ning instance.

Special characters
\( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
\) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
\- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26
\[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
\# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\ $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
\% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
\ˆ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 23
\_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
\˜ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 23

11pt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
12pt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
3B2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

A
a4pa per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
a bstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33, 34
\abstractname . . . . . . . . . . . . . . . . .33, 34
abstracts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
accents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Acrobat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
AcrobatReader. . . . . . . . . . . . . . . 13, 39, 44, 45
Acronyms , de�ned
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