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FOREWORD

This book explores a great number of concepts, methods, technologies, and tools-in
one word resources—that apply to various domains of typesetting. These resources have
been developed and are used by the members of a very special community of people,
which is also a community of very special people: the TgX community. To understand
the motivation that led these special people to develop and use these resources, I
believe it is necessary to make a short flashback. Since it is true that the past (uniquely?)
determines the present and the future, I decided to divide this foreword into three
parts: The Past, The Present, and The Future.

At this point, I am asking the readers to excuse my tendency of sometimes becoming
autobiographic. This is very hard to avoid when talking about people and events
important to one’s life, and, after all, avoiding it could mean betraying the subject I
would like to talk about.

The Past

Back in the 1980s, when I started working on my Ph.D. thesis, people in my department
at the time (the Math Department, University of Lille, Northern France) were using a
piece of software called “ChiWriter.”” This DOS program produced a very ugly low-
resolution output of text and mathematical formulas. Others preferred to use IBM’s
Selectric II typewriter machines, spending hours and hours switching balls between
Roman, Italic, and Symbol characters. Then came the day when the department finally
bought a Macintosh Plus (with 1 MB of RAM and a 20 MB external hard drive!) and
we installed Textures (a Macintosh implementation of TEX) on it. That day, my thesis
advisor gave me a photocopy of the TgXbook, which I spent the whole night reading.
The last appendix chapter of that book was called “Joining the TEX community”
and talked about TUG (the TgX Users Group), TUGboat (the newsletter of TUG) and so
on. But the reader must realize that at that time things were quite different from today:
computers were of course unfriendly, expensive, and slow, but the main difference was
that there was as yet no Internet. Without the Internet, distances were more real than
today, and for people like me who had not yet traveled to the States, places such as
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’Stanford” or “Princeton” were infinitely far away and seemed to exist only for the
privileged few. This is probably hard to understand today, but at that time, imagining
the “TpX community” for me was like seeing a Star Trek episode or an old Hollywood
movie: it was about people knowing and communicating with each other and acting
together, but in a totally different place, time, and context—there could de facto be no
interaction between them and myself.

'That was in 1986, and then came the day when, during a stay at the Freie Universitét
Berlin, two things happened: I met and became friends with Klaus Thull (one of the
European TEX veterans), and I opened my first TUGboat. By a coincidence so strong
that one would be tempted to consider it as paranormal, the first TUGboat page I read
was exactly page 22 of volume 9 (1), namely the one containing Silvio Levy’s examples
of Kazantzaki’s text typeset in Silvio’s Computer Modern Greek. Here is a translation
of that text, reminiscent of the storm in Beethoven'’s sixth symphony:

*“ At this moment I understand how heavy the mystery of confession is. Until now no one

knows how I spent my two years at Mount Athos. My friends think I went there to see
Byzantine icons, or because of a secret longing to live a bygone era. And now, look, I
teel embarrassed to speak.
How shall I put it? I remember a late afternoon in the spring, when a storm overtook
me as [ was coming down Mount Taygetos, near Pentavli. The whirlwind was so fierce
I fell flat on the ground so I wouldn’t be blown off the mountain. Lightning encircled
me from everywhere and I closed my eyes to keep from being blinded and waited, face
down, on the bare earth. The whole towering mountain shook and two fir trees next to
me snapped in the middle and crashed to the ground. I felt the thunderbolt’s brimstone
in the air, and suddenly the deluge broke, the wind died down, and thick warm drops
of rain struck the trees and soil. It pelted the thyme, oregano, and sage, and they shook
off their odors and scented the whole earth.”

Goethe (and Beethoven) wanted to communicate ““von Herzen zu Herzen”; well,
this is exactly what happened to me: altogether, the marvelous inebriating contents of
this text which I had not read before, its appearance (which at that time I also found
marvelous), and its context were quite a shock. That same day,  was able to communicate
with Silvio (at that time still at Princeton) through e-mail. A few days later, Klaus and
I had written our first joint TUGboat paper and submitted it to Barbara Beeton, again
through e-mail. Suddenly, there were no frontiers anymore: the TEX community was
quite real, and a new world opened in front of me. It is obvious that without traveling
to Freie Universitiat Berlin, without Klaus, without e-mail, without TUGboat, none of
these would happen.

In the summer of 1990, just a month after I defended my Ph.D. thesis, Tereza
(who later became my wife) and I went to the TEX Users Group meeting in Cork,
Ireland, and we had the chance to meet there all those mythical people who made
TeX—~the pioneers of the TEX community—except Donald Knuth himself, whom I met
two years later, in Stockholm, in the pure Bergmanian atmosphere of the late Roswitha
Graham’s house. The occasion was the ceremony where Donald Knuth was conferred
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an honorary doctor’s degree at the Kungl Tekniska Hogskolan. Roswitha cashed in on
that opportunity and organized a small but very interesting Nordic TUG meeting.

In the late 1980s and early 1990s many wonderful things happened (to name only
one: the fall of the Berlin wall while Klaus spent the whole night cycling from East to
West Berlin and back). At the same time, using communication tools such as mailing
lists and ftp, the TEX community was able to communicate more and more and became
wider and more powerful.

But who were these people and where did they come from? The twenty-first century
reader should realize that in the 1980s and early 1990s, when Linux was in the mind
of its creator and GNU software was not widely known, public domain software did
not have the same degree of popularity and reputation as it has today. On the other
hand, computers and commercial software were horribly expensive. The psychology
of computer users was different as well: there was a tremendous psychological gap
between “users’” and “programmers’’; especially, Macintosh and Windows users would
be shocked if they had to type something that even vaguely looked like programming
code, and writing TrX was indeed ““programming,”” even if learning TEX was far more
pleasant than learning, for example, Fortran IV or 8086 Assembler-not to mention
the frightening task of implementing TgX on different platforms, which was, at that
time, sometimes still unavoidable for people who simply wanted to use TgX for their
documents. In France, in the early 1980s, there were Ph.D.s written on the process of
implementing TEX on specific platforms.

It is not surprising that most members of the TEX community were students or
scientists from computer science, mathematics, or physics departments. Because they
had a reason to use TgX (writing their reports and publications), and because they
had the means to communicate with each other, many of them contributed to TgX by
writing code, and surprisingly enough, the TgX code that they wrote was very often
not connected to the subject of their studies and research. Some projects were linguis-
tic (extending TpX's capabilities to other languages and scripts), others typographical
(facing the challenges of book typesetting), others artistic, ludic, or educational. In fact,
what happened was, on a smaller scale, the same phenomenon as with Web pages
some years later: students and scientists suddenly had the possibility to include their
private life and hobbies in their work context and to share them with the community.
The human dimension of TeX (and later of the Web) was flexible enough to allow input
from various areas of human activities and interests. TUGboat was a wonderful mirror
of that activity.

There were also the human needs of creativity and commitment: many TEX users
wrote some code for their own needs, realized then that such code could be useful to
others, extended it and wrapped it into a package with documentation and examples,
and finally committed themselves to supporting it. By doing that, others became inter-
ested and communicated with them to express gratitude and suggestions for further
development, which in turn resulted in reinforcing that commitment even more, and
so on. Years before the widespread use of the Internet, the TEX community was already
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what we now call a virtual community, providing a positive and creative identity to
people.
That identity was—and still is—one of the most charming aspects of T gX.

The Present

In the years that followed, the emergence of the Web brought big changes to the TEX
community and to the perception of TgX by computer users in general. Thanks to
HTML, it is quite natural today for everybody to be able to read and write “code.”
On the other hand, Adobe’s PDF file format has bridged the gap between TEX output
and electronic documents (and there is indeed a version of TEX producing PDF output
directly). DVI was defined as a ““device independent” and ““typographically correct”
file format: it was abstract enough to be usable on any platform and at the same time
precise enough to be able to describe a printed page without loss of information. This
was, more or less, also the case for the PDF format, which has the enormous advantage
of being self-contained in the sense that it contains all resources (images, fonts, etc.)
necessary for displaying and printing the document.

Finally, thanks to Linux and GNU, public domain software is nowadays very well-
reputed, and, quite naturally, TpX is still part of every public domain operating system.
That is why it gained popularity among computer gurus who used it to prepare their
documents with other tools.

For every new TgX user, the contact with the TEX community (which has been such
a big deal for me) has become instantaneous, since nowadays almost everybody is
connected to the Web. TEX code can be distributed to the whole community —and this
includes people in places unimaginable ten years ago—in a few minutes or hours.
Even better, collaborative development tools such as sourceforge .net allow people to
work simultaneously on an arbitrary number of different versions of the same software,
however extensive and complicated this software may be.

The Web was very profitable for TEX for a number of reasons. Besides providing
the TEX community with the means to be a true virtual community, it also made
the principle of the dual nature of a document (source code versus compiled result)
to become completely natural: when you write HTML code and preview it in your
browser, you see two different representations of the same document. In other words,
the “WYSIWYG” principle (which in the 1980s was quite an annoyance to TgX) has, at
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Also, thanks to the Web and to political changes, there are no frontiers anymore,
and standards such as Unicode have emerged to allow communication in all languages.
TrX has always been a pioneer in multilingual typesetting, a feature that becomes more
and more important today. As we will see in a while, a successor to TEX is one of the few
(if not the only) software packages nowadays allowing true multilingual typesetting.

But are all things really well in the best of all possible worlds?

Talking of free software, let us return to one of the biggest achievements in the
public domain, namely the Linux operating system, developed by hundreds of people
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all around the world. The obvious question to ask is: can TEX be compared to Linux?
Unfortunately not, for several reasons.

First of all, is the absence of a Linus Torvalds for TEX: in fact, the author of TgX,
Donald Knuth, one of the biggest computer scientists of the twentieth century and
indeed a fabulous person with interests far beyond computer science, unfortunately
decided to stop working on TEX once a certain number of goals were achieved. This
happened in 1992, when version 3 of TEX was released. New versions after that were
just bug fix releases. There are some small groups of people working on specific TgX-
related projects (such as the ETRX group, the (2 group, the N 7S group, etc.) and some
institutions maintaining specific TEX packages (such as the .Ar(S). But outside of these,
there is no coordination of the individual programming efforts.

Secondly, the goal to be reached in further developing TgX is not quite clear. TrX is
a program dedicated to typography, a craft that very few people actually have studied,
some people have learned by themselves—mainly by actually making books—and
most people are generally unaware of. To continue our comparison with Linux, the
latter is an operating system and hence deals with the global use of the computer: it is
easy to imagine improvements, and if you lack imagination, you can always look into
commercial operating systems to get ideas. TrX is the only piece of software dedicated
to typography, and it does a very good job. Some people even believe that TEX is already
perfect and hence there is no need for further improvement. But what is the ultimate
goal of TRX, its raison d’étre?

For years now, pessimists have been predicting TgX's extinction, but TgX is still alive
and kicking! Maybe the most important reason for that is that TEX bridges the gap
between the cultural heritage of the precomputer era and us today. Typography is both
a craft and an art 500 years old, and Donald Knuth actually learned it and encoded his
knowledge to TEX so that TgX is a “typographer-in-your-machine.” Using just standard
ETEX, people unaware of typography can produce decent documents by including
in their text some markup reminiscent of XML. With a little more effort, and using
a little more than standard IXTEX, people aware of typography can produce brilliant
documents. This degree of proficiency at attaining the sublime is cruelly missing from
contemporary commercial software where the goal is not really commitment to our
cultural heritage. TEX is a craftsman’s tool like in the good old days: using such a tool, a
novice can produce decent results and a master can make works of art. And, as always
with Donald Knuth, a work of art in the context of TrX is both beautiful typesetting and
efficient programming,.

This book presents some of the achievements of the TEX community in the last two
decades. For reasons inherent to the TEX users community, the tools presented are of
various degrees of quality, efficiency and compatibility. There are so many tools (or
packages, in ETRX parlance) available from the Comprehensive TpX Archive Network
that there are strong chances you will find a package for any of your potential needs.
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But how efficient will that package be, or how compatible with other packages
written by other authors? This is an important question because improvements or
resolutions of conflicts require a good knowledge of KTgX. Often, there is a high level
of support by the author of the package. But what happens when the author is hard to
reach, or even unknown? Others in the TEX community may help you, but, as always in
the public domain, there is no guarantee that you will get the help you need precisely
when you need it.

This situation may seem frightening to people who expect absolute efficiency and
immediate compatibility from software they use. There is a working scheme that is
better fit to TEX and IXTEX, namely that of small groups of people sharing the same
computer resources and being assisted by a “system administrator” (or “guru”). The
“guru” is supposed to know TgX and IXTgX sufficiently well and to have the necessary
time and energy to solve problems for the rest of the group, which can then smoothly
use the software. Unfortunately, this organizational scheme does not fit individual
personal computer users, who have to be simultaneously users and administrators.

So, how does one deal with problems in S TEX packages? Well, experience shows that
if you are a convinced IATEX/TEX user, then you always manage to get by the problems,
either by searching in literature (and books such as this one are very important for
that very reason) by diving into the code and trying to “make it work,” or, finally,
by contacting other members in the community, even if the developers of the package
are unreachable. A combination of these three methods actually works best. What is
important is to realize that you are extremely lucky to be able to do all three: you
have valuable books (such as this one and others), you can indeed dive into the code
since it is open and freely distributed, and you can indeed contact others since there
is a virtual —and furthermore friendly and united —community. Commercial software
does not offer these opportunities.

The reader may have noticed that this book often mentions (1 and A. Where do these
mysterious names come from and how do they fit in the “TEX and friends” context?

(), one of the major current TRX projects, is an effort by two people (John Plaice
and myself) to develop a successor to TgX. It started two years after Donald Knuth’s
decision to freeze TEX. The philosophy of () is to take TgX as a starting point and to
progressively add techniques and tools allowing the resolution of specific typesetting
problems one at a time. The first major goal was to achieve typesetting in all languages
of the world in the most natural and efficient way. In particular, one of the tasks that
(1 seeks to accomplish is Unicode compliance (as explained in the book, Unicode is a
standard 21-bit encoding for information interchange).

But () has other goals as well and is in fact an open platform for enhancements and
additions to TEX. The name (2 has been chosen because traditionaily the last letter of
the Greek alphabet stands for ultimacy, “‘the ultimate tool,” and also probably because
50% of (¥'s development team is Greek. Finally, because choosing a Greek letter as the
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invariable and nontranslatable name and logo of a program is an additional argument
for using the Unicode encoding (just as the fact of lowering the letter ‘E’ in the TrX logo
was a very clever way to show the absolute need of using TgX to typeset even its own
name).

Contrarily to (2, which is existing, and quite extensive software, A isjust a nickname,
a kind of parody of the ETEX name: In fact, the “La” in IfIEX comes from “Lamport”,
as in Leslie Lamport, the author of pre-1992 KTgX. The word “Lambda” also starts with
“La”’, but has no relationship whatsoever with “Lamport” and is a Greek letter just like
“Omega.” A stands (as explained in this book) for the current ETEX (an achievement
of the TEX team, headed by Frank Mittelbach) when used in conjunction with the ()
engine.

It is quite probable that future versions of I4TEX (for instance, version 3) will either
be entirely written for () or at least have parts dedicated to (), in which case the A
nickname will be useless. Also, due to the fact that the greatest part of () resources
has not yet been released publicly, and that the () team still has to make a certain
number of important global decisions, some information on () contained in this book
may undergo minor changes in the future. In particular, there is (at the time this text is
being written in March 2002) still no standard user-level I¥TRX interface for (2.

Nevertheless, the basics of (2 will not change, and this book has the merit of being the
first one to describe some of the very fundamental aspects of (), such as () translation
processes, () virtual property lists, and so on and to illustrate them by examples.

The Future

The “future of TRX”” (including the question of whether there is a future for it at all) has
been a popular discussion subject for years in the TgX community. In fact, TgX is the
sum of a big variety of different things, and for each one of them one can more or less
predict its destiny, but one can hardly do this for the sum of them.

For example, TEX is both a programming language and a program (a “compiler”
tor that language): one could imagine that the program survives (for example as a
typesetting or “rendering” engine inside a bigger system, and rumors circulate that
this is already the case in Adobe InDesign); on the other hand, one could imagine ()
or some other successor to TEX becoming more and more different from TgX but—for
reasons of upward compatibility —keeping the same programming language for input.
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tation for mathematical formulas: mathematicians worldwide use TgX notation when
writing formulas in, for example, e-mail messages: x*2 + y~2 < 1 with or without
dollars is a natural choice for expressing the formula x? 4+ y? < 1 in a text-only context.
For writing mathematical formulas, TgX is exhaustive, clear, unambiguous, and short
enough-all of the qualities of a good notation.

In recent years, the computer industry has become more and more involved in type-
setting engine projects: the context in which source code of some kind has to produce
more or less rigid formatted output becomes more and more important. After the first
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enthusiastic years of explosion of the Web, people realized that HTML (even combined
with CCS) was definitely not sufficient for formatting documents. XML provided the
necessary standard for structuring documents in an arbitrarily fine way, but still there
was no “standard” way to represent an XML document. In October 2001, a new stan-
dard filled that gap: XSL-FO. The tools provided by XSL-FO for formatting documents
are a quite serious challenge, and a new generation of XSL-FO-compliant typesetting
engines is slowly emerging.

More generally, the current trend is to use XML as the basis of every kind of file
format. For example, the SVG standard is, in some sense, an “XML-ized version of
PostScript.”” One could very well imagine all file formats involved in TEX becoming
XML-compliant: the input file could be pure XML “processing instructions” for in-
cluding code in the TEX language the DVI file format could be replaced by SVG, the
font metrics could be expressed in XML, illustrations could be in SVG instead of EPS,
and so on. In that case, TEX (or (), or some other successor to TEX) would simply
transform one XML document into another one. The fact that XML document transfor-
mation is nowadays an increasingly popular and important concept is by no means a
coincidence.

Another area where () can be applied to revolutionize the electronic document is
that of adaptive documents. A research project in that area deals with vario-documents,
namely documents that contain a big number of page descriptions and display the right
one according to context parameters, just as HTML browsers reflow text when their
display window is resized. Only here each page description of the document has been
compiled in advance by a “super-(},”” always with the same high typesetting quality
standards.

Yet another area of drastic improvement of {}'s capabilities would be an on-the-fly
interaction between typesetting and dynamic fonts. Already, in VectorTEX (a commer-
cial TgX for Windows platform), Dimitri Vulis has included METAFONT capabilities into
TEX. By using more modern font formats, such as OpenType, one could obtain a dialog
between the font and TrX's typesetting engine so that each one instructs the other on
constraints and context parameters and so that the final result is optimal for both.

There is also the more global, operating system-oriented point of view: () could very
well become a server, and arbitrary client applications could send requests with text
extracts and macros or parameters and receive in return small parts of page descriptions.

All of these “mutation” scenarios could be compared with the common skeleton
of many science-fiction stories, where humans mutate to become less and less organic.
Usually sci-fi authors want to express the fact that despite and beyond the changes of
the human body (including an artificial brain), a core of humanity will always emerge as
a fundamental quality of mankind. This is exactly the case for TEX: I am convinced that
however drastically TeX (and its successors) will change in the future, its fundamental
quality, which is the love of one man—and not just any man!—or good typography
and good programming will always prevail and will always be the ultimate guarantee
for the survival of this magnificent tool.
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If this book succeeds in transmitting the fundamentally human quality of TEX and
its successors, due to the love, sweat, and tears of Don Knuth and the hundreds of
members of the active TEX community, then it will have reached its goal. I sincerely
hope it does.

Yannis Haralambous
Brest, France
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PREFACE

What Is This Book About?

Our era is characterized as the “information era” mainly because computers (i.e.,
machines that manipulate information) are used in virtually all aspects of human life.
One particularly interesting aspect of this phenomenon is that computers are used in
areas where people traditionally thought that these machines had no use. One such
area is fine arts (music, typography, painting, etc.).

Strictly speaking, typography is both an art and a craft. Typography is an art because
it exists to honor content, and consequently, it can be deliberately misused. On the other
hand, it is a craft, by which the meaning of a text (or its absence of meaning) can be
clarified, honored, and shared, or knowingly disguised.

Many computer programs provide the means by which one is able to produce
printed matter (books, leaflets, etc.). Most of them strive to provide a user-friendly
interface that sometimes tries to guess the writer’s intentions. However, it is a fact that
all of these systems fail to produce the result that a traditional typographer would
produce. There are many reasons for this serious drawback. For example, when the
writer uses a friendly user interface, he or she is provided with a quite limited set of
formatting tools that cannot handle all possible cases. This is quite evident when it
comes to the typesetting of mathematical text, which is very demanding.

However, if one is provided with a programming notation specifically designed
for typesetting purposes, then one loses the friendly user interface, but this is usually
compensated by the output quality. In this book we make every possible effort to show
that it is worthwhile to go to the trouble of learning such a programming notation.
The programming notations we present are IXTEX (and its variant, pdfI2TEX) and A.
They are markup languages specifically designed to ease the creation of scientific and
nonscientific documents alike. Currently, the only evident difference between I4TgX and
A is the fact that IXTgX operates on top of the TEX typesetting engine and A on top of
the () typesetting engine. Otherwise, there is no obvious difference between the two
notations. Virtually any document produced with IXTEX can be produced with A.
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Reading the Book

Who Should Read It?

TgXin general and IXTEX in particular are programming notations, and many newcomers
wonder whether they can master the basics of the systems easily. Regarding ETEX, the
answer is yes! ETEX has been designed so that even uninitiated people can produce
excellent documents with the least possible effort, and this is exactly one of the goals of
this book: to teach the novice all that is necessary so that he or she can be able to create
high quality documents quickly with the tools described in this book.

This book contains many text blocks that are marked with the symbol that marks
this paragraph and are narrower than the usual text. These text blocks go into
the details of the various typesetting tools and describe ways that allow users to
customize them. Consequently, they should be read only by readers who have a
good understanding of IXTEX basics. Naturally, all novice readers will reach this
level of understanding once they carefully study the rest of the text and try to do
all the exercises (solutions to all exercises are provided at the end of the book).

So, this book is for novice as well as advanced XTRX users. Therefore, the book is
suitable for everyone who wants to learn to use the system and its variations. Although
ETEX and A are excellent typesetting tools for all sorts of documents, many people still
think that they are the tools of choice only for mathematical typesetting. By presenting
the multilingual capabilities and the other capabilities of these systems, we hope to
make clear that these tools are just the best typesetting tools for all kinds of documents
and all kinds of users!

The Book in Detail

Let us now describe the contents of each chapter.

The first chapter explains what IXTEX/A is in general. We discuss the advantages
of the logical document preparation versus the visual document preparation. Next,
we provide information regarding the document preparation cycle and the various
tools that are involved. The chapter concludes with general information regarding the
programming notation.

In the second chapter we discuss various things that are essential for the preparation
of even the simplest document. More specifically, we present the various characters that
have a predefined meaning and the sectioning commands. We also discuss how one can
prepare the title or the title page of a document. Next, we explain how one produces the
various logos (e.g., how one can get the IXTiX logo). Then, we discuss the preparation of
articles, letters, and proceedings articles. We conclude by presenting a tool that allows
us to combine many different documents into a single one.
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In the third chapter we discuss various issues related to fonts, such as font shapes,
series, and families. We continue with the presentation of the various font selection
commands as well as the various symbol access commands. Also, we present ways
that one can get important symbols such as the € symbol, the letters of the phonetic
alphabets, astronomical symbols, and more, and since accented letters are found in most
languages, we conclude the chapter by presenting tools that facilitate the placement of
accents over letters.

The fourth chapter presents tools that can be used to typeset lists and catalogs, as
well as poems, quotations, and more. In addition, we give all of the details that are
necessary for the customization of these tools.

In chapter five we describe how one can typeset mathematical content using IXTgX.
We present the available symbols and the symbol access commands. In addition, we
present the necessary tools that the creation of complete mathematical texts. The last
two-thirds of this chapter are for those who will use this chapter for reference for
demanding mathematical text, and it can safely be skipped on first reading. The chapter
concludes with a presentation of how one can generate Ma THML content from A
sources. In addition, we discuss how it is possible to generate hypertext content from
A sources.

Chapter six presents all of the core IXTEX features that have not been described
in the previous five chapters. Topics covered in this chapter include references and
hyperreferences, commands that generate white space, floats, page styles, and layout,
slide preparation, and the definition of new commands and environments.

The seventh chapter presents a number of very useful packages (i.e., ’systems’ that
extend the functionality of IXTEX) and do not comfortably fit in any other place.

Chapter eight shows how we can prepare the bibliography and the index of a
document. We also show how we can prepare multilingual bibliographies and how we
can create a simple package that can assist us in the generation of glossaries.

In chapter nine, we present a number of tools that allow KTEX users to create
simple drawings. These tools include the picture environment, the PICTEX package,
and METAPOST. We also discuss ways to include images in ETEX and pdfISTEX files,
and since color and graphics are two closely related issues, we also discuss how we can
create colorful documents.

Not many years ago, the English language dominated scientific writing, and this
was reflected in most books on ETRX; these books assumed that their readers would
typeset their documents in English. However, this situation has changed, and nowadays
most people prefer to use their mother tongue in their writings. Naturally, all of these
people need typesetting tools to prepare their documents in their native languages. The
tenth chapter describes all of the currently available tools for typesetting documents
in a variety of languages. The first part of the chapter is devoted to the description of
the typesetting tools, while the second part presents the typesetting facilities that are
available for around forty languages or groups of languages.
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To err is human, and this is the subject of the eleventh chapter, where we present
common errors and error recovery strategies.

Chapter twelve is devoted to a description of the steps necessary for successtully
installing new fonts (particularly scalable fonts) in an existing TgX installation.

The book concludes with five appendices that describe the generation of PostScript
files from IXTEX files, visual editing with xpvi and Ema cs the typesetting of XML files
with IETEX, the transformation of ETEX files to HTML files, and the new features that
will be introduced to the the () typesetting engine.

The bibliography mentions only material published in some journal, periodical,
or newsletter or as a book. Program manuals and “system” documentation usually
accompany the corresponding software and in general are available from the CTAN
(see page 12). There are two indexes: a name index and a subject index. In the subject
index, a boldfaced page number denotes the page where the subject is discussed in
detail (or defined). If for some subject there is no such page number, this means that
the subject is considered well-known stuff.

The TpXLive CD-ROM that is included with this book offers a complete TEX system
for Linux, Solaris 8 x86/SPARC, and Win32 platforms. This encompasses programs
for typesetting and printing of IXTEX/A documents, all of the packages described in
this book, plus many other useful packages and extensive font libraries. The CD-ROM
includes a large amount of general documentation about TEX, as well as the documents
that accompany specific software packages. In addition, the CD-ROM contains all the
book examples plus a number of selected exercises in the directory omegabook. The
CD-ROM was compiled by Sebastian Rahtz.

Typographic Conventions

For most programs we use their respective logos when we are referring to them in the
text. In case there is no such logo, we use small caps to write the program name (e.g.,
pvips). But the reader is warned to enter the program name with lowercase letters when
attempting to use them. So, for example, the reader must type 1atex and dvips in order

to use EIEX and pvips.
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INTRODUCTION

Computer Science is a fast growing discipline that rapidly engulfs exciting new disci-
plines such as Digital Typography and Mathematical Typesetting. Indeed, today Digital
Typography is an active research field of Computer Science. In this chapter we introduce
the fundamental concepts related to digital typesetting with TEX. We briefly present all
of the relevant ideas that are necessary for the rest of this book.

1.1 What Is TEX?

The term “Digital Typography’* refers to the preparation of printed matter by using only
electronic computers and electronic printing devices, such as laser-jet printers. Since
electronic printing devices are widely available, one often needs a digital typesetting
system. TgX is a digital typesetting system designed by Donald E. Knuth. He designed
TEX [19] mainly because, as he was struggling to finish the books of The Art of Computer
Programming, he became disappointed with the computer technology available at the
time.

According to its creator, the idea for TgX was actually born on February 1, 1977, when
Knuth accidentally saw the output of a high-resolution typesetting machine [16] (this
article has been reprinted in [17]). He was told that this fine typography was produced
by entirely digital methods (unfortunately, we are not aware of these methods), yet he
could see no difference between the digital type and “real” type. At that moment he
realized that the central aspect of printing had been reduced to bit manipulation. By
February 13, he had changed his plan to spend the next year in South America; instead
of traveling to some exotic place and working on Volume 4 of The Art of Computer
Programming, he decided to stay at Stanford and work on digital typography. It is
interesting to note that the 4th Volume of The Art of Computer Programming has not
been published yet. By August 14, 1979, Knuth felt that TgX was essentially complete
and fairly stable. In the meantime, he worked also on METAFONT [18], the companion
program of TgX that he used to create the Computer Modern typefaces [15] that are
now the standard font for TX. Later on, he rewrote both TEX and METAFONT using
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the [iterate programming methodology that he also developed [17]. The product of this
work was a system that is now known as TEX82. Knuth further developed his systems,
and both of them are now frozen, in the sense that no further improvements will be
done by him apart from some bug fixes. Since Knuth wants people to help him to find
all possible remaining errors in his programs, he is offering the amount $327.68 to
anyone who finds a bug. For more information on this offer, we suggest you to read
the first few lines of the files tex.web! and mf . web? that contain the source code of both
systems. The present version of TgX is 3.14159 and that of METAFONT is 2.718. Readers
with a mathematical background will realize that the version numbers are identical to
the first few digits of the numbers 7 (i.e., the circumference of a circle whose diameter
is one) and e (i.e., the base of the natural logarithms). It is Knuth’s wish to name the
final version of TgX the version 7 and the final version of METAFONT version e by the
day he dies. Although TEX and METAFONT are free software, they are trademarks of the
American Mathematical Society (or Ap4S for short) and of Addison-Wesley Publishing
Company, respectively.

Since TEX and METAFONT are frozen, one is not allowed to extend these systems
and call them TgX and METAFONT, respectively. However, Knuth has encouraged
researchers to extend his systems and to produce new systems. So, we now have
many systems that have evolved from the original work by Knuth. The most notable
TEX extensions are (3, pdfTgX, e-TgX, and N7 S (N7 S stands for New Typesetting
System). () is a Unicode version of TgX that provides all of the necessary tools for real
multilingual typesetting and has been developed by Yannis Haralambous and John
Plaice. The program pdfTEX [26], a version of TEX capable of directly producing PDF
output, originally developed by Han Thé Thanh, is currently being further developed
by its original developer, Hans Hagen and Sebastian Rahtz. e-TEX [25], a TEX extension
that can handle languages written from left to right and languages written from right to
left, has been developed by the team that now develops N-7S, a TEX extension currently
written in Java that will one day replace TgX (at least that is what the designers hope)
and is being developed by Karel Skoupy with assistance by Phil Taylor. On the other
hand, METAPOST by John Hobby is a reimplementation of METAFONT that produces
PostScript output instead of bitmaps, which METAFONT produces.

TEX is a typesetting language (i.e., a programming language specifically designed
to ease the generation of beautiful documents). The language has a wide range of
commands that allow users to take into account every possible detail of the generated
document. However, even expert computer programmers would have a really hard
time if they were to produce even a simple document without additional help. Since
TeX is a programming language, it offers the ability to define macros (i.e., to define
new keywords that will have the combined effect of primitive commands when used).
Moreover, TgX is designed in such a way that one can create a collection of macros
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1. Available from ftp: //ftp.dante.de/pub/tex/systems/knuth/tex.
2. Available from ftp://ftp.dante.de/pub/tex/systems/knuth/mf.
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known as formats. Knuth himself has designed the plain format, which was quite
popular for some time.

Although the plain format is quite useful, there are many things that the casual
user has to master in order to write even simple documents. This remark and the fact
that the casual user wants to write a letter, a simple article or report, or even a simple
book led Leslie Lamport to create the IXTRX format. XTRX allows its user to write very
quickly aletter, an article, a report, or even a book. Moreover, when compared to usual
word-processing systems, ETEX has many other advantages, which are the subject of the
next section. The present version of KTEX is called I£TRX 2¢ and it is the one that we will
present in this book. ETEX 2¢ has been developed by a team lead by Frank Mittelbach.
When one uses (2, ETEX becomes A (pronounced lambda), while when one uses pdfTgX
it becomes pdfIXTEX. Unlike TRX, KIEX is not frozen and is the subject of continuous
development. The next version of KTRX will be called ETRX3 and will be a substantial
improvement of the current version. The main advantages over its predecessor include
the unified approach to multilingual typesetting, the simplification of the font access
process, and more. For more information regarding the I£TEX3 project, the interested
reader should consult the IXTEX project Web page athttp://www.latex-project.org.

The reader may wonder why the name of the TEX system is written in this way
and, moreover, how one should pronounce the name of the system. First of all the
system’s name is written this way to avoid confusion with TEX, an editor that was very
popular by the time TEX was developed. Second, the letters that make up the TEX logo
are the first three letters of the common root of the Greek words téxvn (art, craft) and
texvoAoyia (technology). Consequently, TEX should be pronounced ““tekh,”” where the
“kh” is pronounced as in the name Mikhail, and I¥TEX might be pronounced “latekh.”
The letter € in the ETEX2¢ logo comes from the word ékdoomn (edition), so the logo
actually means IXTRX second edition. The ““La” part in the ETEX logo comes from the
last name of its creator: La(mport) TpX.

1.2 Logical versus Visual Design

Contrary to common belief, the preparation of a good document is a difficult task.
By using an ordinary document preparation system, one is forced to make important
decisions about the layout and the structure of the document. Thus, one has to decide
on the page format and its general appearance and, at the same time, the text must be
organized so that readers will not have any difficulty understanding it. Most common
document preparation systems force their users to work on both aspects of the docu-
ment preparation process. Certainly, this is not a severe restriction when it comes to
the preparation of a nondemanding text. But, if someone has to prepare either a long
document or a really demanding document, then this document preparation process
may become a nightmare! Hence, it is extremely important for a document prepara-
tion system to assist its users in at least the visual design of their documents. In this
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way, the writer will concentrate on the logical design of the document and will let the
document preparation system do the visual design. The advantage of this approach is
that the visual design reflects the logical structure of the document. Systems that have
this property are called markup languages. IXTEX is a system that pays more attention
to the logical design than to the visual design, so it is a markup language. We will now
give a simple example by which we hope things will become clearer.

Suppose that Michael wants to write an article about mathematics that will contain
formulas and proofs based on these formulas. Itis common practice in mathematical text
to put a unique number at the end of each equation and to refer to it by this number.
If Michael uses an ordinary document preparation system, then he has to manually
enter the number for each equation since these systems treat equation numbers as an
ordinary piece of text and nothing more. On the other hand, ETEX assigns to each
equation a number by incrementing the value of a counter (i.e., a computer storage
location). Moreover, it provides a facility by which one can easily refer to any number
that has been assigned to an equation, a page, and so forth. So, if Michael has the
following equation in his article

e+ 1=0 (1.1)

and for some reason he decides to insert another equation before it, IKTEX will auto-
matically renumber all equations and, more importantly, it will produce the correct
references in his text. Of course, if he had opted to use an ordinary document prepara-
tion system, he would have to manually change all references, something that is really
error-prone. But things can get even worse, Suppose that Michael submits his article for
publication to some journal and they accept it but want him to number equations with
Latin numerals. Then he would have to manually change everything, and it is obvious
what that means. But if he had opted to use IXTEX, he could have made the change by
adding just a couple of lines of code.

By emphasizing the logical design of the document preparation process, IXTgX makes
its users more productive and, consequently, allows them to concentrate on their real
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engines based on TEX, is free software and available for virtually any computing system,
IETEX gives its users the rare chance to be able to switch between computing systems
without any problem.

Readers who want to learn more on the subject of this section should consult the
Web pagehttp://ricardo.ecn.wfu.edu/"cottrell/wp.html. This Web page is main-
tained by Allin Cottrell.

1.3 Preparing a Document with IXTEX

The preparation of a document with KTgX is usually done in two steps. The first involves
the use of a text editor by which the user types a manuscript. This usually disappoints
newcomers, who are accustomed to the so-called WYSIWYG (What You See Is What
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You Get) document preparation systems (i.e., systems where the user directly types the
text into a so-called graphical user interface, or GUI for short). But, as we have already
explained, this has the big drawback that it does not allow the users to easily do what
they really want to do. However, let us continue with the description of the document
preparation process with ETRX. Since IXTEX is a markup language, one has to type not
only text but also commands, or ““tags,”” that will assist I4TRX in the formatting process.
It is important to note that our text must be saved in a plain text file; in other words, the
resulting file must contain only the characters that we have typed and nothing more.
Thus, users can use even a fancy word processing system to type their text and not just
a simple text editor, perhaps because they want to use its spell-checking capabilities,
but they must always remember to save their text in a plain text file. Once we have
created a text file that contains the I5TEX source of our document, we are ready to feed
it to the TgX typesetting engine with the KTEX format preloaded. If there are no errors
in our input file, then TEX will generate a DVI (DeVice Independent) file, which will
contain all of the information that is necessary to either print or view, on our computer
screen, the resulting formatted document. However, since this file does not contain
the fonts necessary to print or view the document, one has to use a driver program.
This program will automatically use the font information contained in the DVI file
to correctly produce the formatted output. The viewing program is not standard and
depends on the particular TEX installation. For example, on Unix, people usually view
DVl files with a program called xpv1, originally developed by Eric Cooper and modified
for X by Bob Scheifler, for X11 by Mark Eichin, and currently being maintained by Paul
Vojta. On the other hand, many TgX installations provide their users with a printing
program, but it is common practice to transform the DVTI file into PostScript, by using
the program pvips by Tomas Rokicki, and to print it either on a PostScript printer or
on any printer using a PostScript driver such as Ghostscript by L. Peter Deutsch. The
following diagram presents the basic document preparation cycle with EIEX:

TexT
7 A C
EpiTinG IATEX | IATRX DVI DrIver READABLE
_— FILE — > FILE QutpuT
CREATION

The diagram above omits various aspects of the document preparation cycle. For exam-
ple, it does not present the bibliography generation as well as the index and glossary
generation. Moreover, it does not present the generation of the various font-associated
files. TrX uses the so-called TEX Metric Files (or TFM for short), files that contain the
dimensions of each glyph as well as kerning and ligature information for a font, in
order to correctly typeset a TEX source file. On the other hand, when one wants to view
or print a file, the driver must either generate the so-called packed bitmap files (or PK
tor short), which contain resolution-dependent bitmaps of each glyph, or include the
font outlines. (There will be more on fonts in the relevant chapters.)
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In the case where the typesetting engine is pdfI&TEX, the output file can be either
a DVI or a PDF file. If it is a PDF file, this means that we can print or view it directly
with Acrobat Reader by Adobe, Inc. Moreover, one can also use Ghostscript since this
program can handle PDF files as well. But, now it is time to pass from theory into
practice.

On most computing systems, a filename consists of two parts—the main filename
and the filename extension. Usually, these two parts are separated by a period (for ex-
ample, text.doc or text. txt). When one creates a text file that contains IXTEX markup,
it is customary to have tex as the filename extension. This way, the user does not have
to type the complete filename when the file is fed to TEX. Now, we are ready to create
our first KIEX file.

Using your favorite text editor, create a text file that will contain the following four
lines:

\documentclass{article}
\begin{document}

Hello from \LaTeXe!
\end{document}

For the moment, you should not pay any attention to what you have typed. Now,
suppose that the resulting text file is called example.tex. If we enter the following
command at the prompt (e.g., an MS-DOS prompt of Microsoft Windows or a Unix
xterm), ETRX will process our file and it will generate, among others, a DVI file:

$ latex example

This is TeX, Version 3.14159 (Web2C 7.3.1)

(example.tex

LaTeX2e <2000/06/01>

Babel <v3.6k> and hyphenation patterns for american, english,
greek, loaded.
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls
Document Class: article 2000/05/19 v1.4b Standard LaTeX
document class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizel0.clo))
(example. aux)

[1] (example.aux) )

Qutput written on example.dvi (1 page, 368 bytes).
Transcript written on example.log.

Note that the $ sign indicates the system prompt; for example, in MicroSoft Windows
this might be C:\. So what follows this sign, on the same line, is what the user enters.
Moreover, the program output has been slightly modified so that it can fit the page, and
this applies to all of the program output that follows. In the program output above, we
can easily identify the versions of both TEX and ETEX that we are using. Furthermore,
the system lets us know that it has created three files with main filename example and
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filename extensions aux, dvi, and log. The aux file contains auxiliary information that
can be used for the creation of the table of contents, among other things. The dvi file is
the DVI file that TEX has just generated, and the 1log file contains log information that
is useful for debugging purposes in case there is an error in our ETEX source file. TEX
indicates its progress by printing a left square bracket and the number of the page that
it will start to process. When the page is shipped out to the DVI file, it prints a right
square bracket. The total number of pages successfully processed as well as the total
size of the DVI file appear at the end.

Since we have managed to successfully generate the DVI file, it is now possible to
create a PostScript file from it by using the pvips driver:

$ dvips example

This is dvips(k) 5.86 Copyright 1999 Radical Eye Software
(www.radicaleye.com)

> TeX output 2000.10.08:0100’ -> example.ps

<texc.pro>. [1]

In cases where the pvips driver cannot find the necessary PK files, it will try to generate
them:

$ dvips example

This is dvips(k) 5.86 Copyright 1999 Radical Eye Software
(www.radicaleye.com)

’ TeX output 2000.10.10:1241’ -> example.ps

kpathsea: Running mktexpk --mfmode ljfour --bdpi 600

--mag 1+0/600 --dpi 600 cmrl0

mktexpk: Running mf \mode:=ljfour; mag:=1+0/600; nonstopmode;
input cmril0

This is METAFONT, Version 2.7182 (Web2C 7.3.1)

{ Jiigr /1 Aaral [+ aTaY fahora /+ i TR R £ o e, [y Ry IR [ W
\/USY/10CalL/TCEe€l1EA/ Sare/ L'C.ALI.I.J.] J.Ul..I.LaD/ SOoUrce/puoiil/ Cii/ Ciriv.mr

(/usr/local/teTeX/share/texmf/fonts/source/public/cm/cmbase.mf)
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/roman .mf
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romanu.mf [65]
[(66] [67]1 [68] [69]1 [70] [71]1 (721 (73] (741 [75] [76] [77] [78]
[79] [80] [81][82] [83] [84] [85] [86] [87] [88] [89] [901)
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romanl .mf [97]
(98] [992] [100] [101] [102] [103] [104] [105] [106] [107]1 [108] [109]
(110] ([111] ([112] [113] ([114] ([1158] [116] [117] [118] [119] [120]
[121] [122])
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/greeku.mf [0]
(11 [21)
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romand.mf [48]
(49] [50] [51] [52] [53] [54] [=5] [56] [57])
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(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romanp.mf [36]
[38] [63] [62])
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romspl.mf

[16] [17] [25] [26] [27] [28])
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romspu.mf [29]
[30] [311)
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/punct.mf

[33] [60] (35] [37] (39] [40] [41] [42] [43] [44] [46] [47] (58] [%9]
[61] [64] [91] [93] [96]1)
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/accent.nf

(18] [19] [20] ([21] [22] ([23] [24] [32] [94] [98] [125] [126] [127])
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/romlig.mf [11]
(12] [13] [14] [15])
(/usr/local/teTeX/share/texmf/fonts/source/public/cm/comlig.mf

[34] [45] [92] [123] [124]) ) )

Font metrics written on cmrlO.tfm.

Output written on cmrl10.600gf (128 characters, 24244 bytes).
mktexpk: /var/tmp/texfonts/pk/ljfour/public/cm/cmri10.600pk:
successfully generated.

<texc.pro>. [1]

As we see from the program screen output, pvirs could not find the PK at the re-
quested resolution for the font cmr10. So, pvips calls METAFONT to generate the missing
font. Once the PK file is successfully generated, pvirs resumes and generates the final
PostScript file. In case we want to generate a resolution-independent PostScript file, we
have to configure the file psfonts.map so that the pvips will embed the outline font
files into the final PostScript file (details will be discussed later):

$ dvips example

This is dvips(k) 5.86 Copyright 1999 Radical Eye Software
(www.radicaleye.com)

’ TeX output 2000.10.10:1241° -> example.ps
<texc.pro><texps.pro>. <cmmilQ.pfb><cmr7.pfb><cmrl0.pfb>[1]

The PFB file is a binary PostScript outline font file. The corresponding nonbinary or
ASCII files are called PFA files. Sometimes, the driver fails to embed the outline font
files, although it has been configured to do so and the files are part of our TEX installation.
In this case, the -jO0 switch for pvips usually resolves the problem. If we want to view
a DVI file that uses PostScript fonts, then xov1 calls gsrrork by Paul Vojta to generate
PK files from the font outlines since xpvi can handle only PK files. Note that the
latest versions of xpvr are capable of rendering PostScript fonts directly without using
GSFTOPK.
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If we had opted to use &-I£TgX, the resulting DVI file would have been identical to
the one produced by IXTEX since e-TEX operates identically to TgX if we do not use its
extended capabilities:

$ elatex example.tex

This is e-TeX, Version 3.14159-2.1 (Web2C 7.3.1)
(example.tex

LaTeX2e <2000/06/01>

Babel <v3.6k> and hyphenation patterns for american, english,
greek, loaded.
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls
Document Class: article 2000/05/19 v1.4b Standard LaTeX
document class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizel0.clo))
No file example.aux.

[1] (example.aux) )

Qutput written on example.dvi (1 page, 368 bytes).
Transcript written on example.log.

If we had opted to use pdfI£IgX, the output would be a PDF file:

$ pdflatex example

This is pdfTeX, Version 3.14159-13d (Web2C 7.3.1)
(example.tex
[/usr/local/teTeX/share/texmf/tex/pdftex/base/pdftex.cfg]
LaTeX2e <2000/06/01>

Babel <v3.6k> and hyphenation patterns for american, english,
greek, loaded.

Configured for pdftex use [1997/11/26]
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls

Document Class: article 2000/05/19 vl1.4a Standard La
class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizel0.clo))
(example.aux)
[1[/usr/local/teTeX/share/texmf/tex/pdftex/base/standard.map]]
(example.aux) )<cmmilQ.pfb><cmr7.pfb><cmrl0.pfb>

OQutput written on example.pdf (1 page, 15680 bytes).

Transcript written on example.log.

Since pdfEETRX embeds the necessary fonts into the resulting PDF file, the screen output
lets us know which fonts pdfISTEX has embedded into the PDF file. Of course, it is
possible to create PDF files from PostScript files directly by using the program ps2ppr.
This program is actually an application of Ghostscript and can only be used on a
command line.
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In the case where we are using A, the source file can be a Unicode file and not just
an extended ASCII file. In any extended ASCII file, we are allowed to type up to 256
different characters, while in a Unicode file we are allowed to type up to 65,536 different
characters. So, we can directly type text in any possible language. We will elaborate on
this subject in Chapter 10, which presents the multilingual capabilities of IATEX/A. Let
us see now what the screen output will be when we use A:

$ lambda example

This is Omega, Version 3.14159--1.8 (Web2C 7.3.1)
Copyright (c) 1994--1999 John Plaice and Yannis Haralambous
(example.tex

LaTeX2e <2000/06/01>

Hyphenation patterns for american, english, greek, loaded.
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls
Document Class: article 2000/05/19 v1.4b Standard LaTeX
document class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizel0.clo))
(example.aux)

[1] (example.aux) )

Output written on example.dvi (1 page, 392 bytes).
Transcript written on example.log.

Although the output file is called example . dvi, it is not a DVI file but rather an (QDVI
file. This new file format is actually an extended DVI file in which () can store infor-
mation regarding Unicode fonts, writing directions, and so on. Because of this fact, one
needs special drivers to handle the resulting QODVI files. To generate a PostScript file,
one has to use the opvips driver:

$ odvips example

This is (Omega) odvips(k) 5.86 Copyright 1999 Radical Eye Software
(www.radicaleye.com)

’Omega output, Version 3.14159--1.8, 2000.10.08:1227° -> example.ps
<texc.pro>. [1]

On the other hand, if we want to view an QQDVI file we have to use the oxpvi driver.

1.4 How Does TgX Typeset?

A typesetting system has to perform many operations in order to yield excellent output.
One of its chief duties is to take a long sequence of words and break it up into individual
lines of the appropriate size. In order to do this successfully, the system has to find the
best breakpoints. TgX initially takes a paragraph and tries to find these breakpoints
without employing the hyphenation mechanism that is available. If this is not possible,
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then it hyphenates all words according to the hyphenation patterns that are built into
a particular format file and then tries to find the breakpoints, which of course in some
cases will be in the middle of a word. Of course, we can instruct TEX to avoid breaking a
line at specific points. In certain situations, TEX fails to produce a line of the appropriate
size. If the line is longer than this size, we have an overfull box. On the other hand, if
the line is shorter, we have an underfull box.

Things are even more difficult for page breaks. TgX usually guesses what would be
the ideal breakpoint. This is mainly related to the fact that when TEX was designed,
computer memory was an expensive resource and of very limited size. Most certainly,
new typesetting systems could deal with this drawback, but since TEX decides page
breakpoints in a very reasonable way, there has not been any significant progress on
the matter.

Another interesting aspect of TEX's functionality is that it treats each character as a
little box that can be virtually placed everywhere on the page (see page 39). This way,
one can achieve interesting results such as the following alternative dollar symbol §,
which is not usually available in most widely available fonts.

1.5 More Information and Resources

TEX is a typesetting system that has attracted the attention of many people. Moreover,
since it is an extremely flexible system, many people work on the creation of TEX ex-
tensions and the development of new macros or formats that aim at facilitating the
document preparation process. This fact had led a group of people to create the TEX
Users Group (TUG for short), a nonprofit organization dedicated to the promotion
and further development of TEX and its descendants. TUG publishes the quarterly
newsletter TUGboat, which features refereed articles on various aspects of digital ty-
pography with TgX. More information on TUG can be found at their Internet site:
http://www.tug.org. Since TEX is also heavily used by non-English-speaking people,
there are many LUGs (i.e., local TRX users groups) that are dedicated to the promotion
of digital typography with TgX in their respective countries and the development of
tools that facilitate the preparation of documents in their respective languages. More
information on these groups can be found at http://www.tug.org/lugs.html. Most
of these groups publish newsletters similar to TUGboat; for example the Greek TEX
Friends publish the semi-annual newsletter Evtvmiov, NTG, the Dutch group, pub-
lishes the semiannual newsletters MAPS, and GUST, the Polish group, publishes a
semi-annual bulletin. It is worthwhile considering becoming a member of your local
TgX users group and/or of TUG.

Apart from these resources, one can download TgX installations for virtually
any computing system, TEX packages, and fonts from either ftp://ftp.dante.de/
tex-archive (maintained by DANTE, the German group), ftp://ftp.tex.ac.uk/
tex-archive (maintained by UKTUG, the UK group), or ftp://ctan.tug.org/
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tex-archive (maintained by TUG). These three sites constitute what is commonly
known as the “Comprehensive TEX Archive Network,” or CTAN, for short. Moreover,
most TEX groups have mailing lists where people can ask questions regarding any-
thing related to TEX. The Usenet newsgroup comp.text.tex is the official TEX forum
for advanced and novice users. However, before sending any question to this group,
you are strongly advised to consult the TRX Frequently Asked Questions Web page
athttp://www.tex.ac.uk/cgi-bin/texfag2html. Finally, we suggest that you might
like to have a look at the IXTEX Navigator site at http://tex.loria.fr/tex.
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THE FILE STRUCTURE

In this chapter, we describe the general structure of a XTEX/A file. Since a ETEX/A file
is composed of characters, we elaborate on the characters that one is allowed to type
into a valid file and present some special characters with a predefined meaning. Next,
we present the concept of a document class, the standard I#TgX classes, and the classes
provided by the American Mathematical Society. Furthermore, we discuss how one
can create the title of a document and a title page. Next, we present how one can get
some of the standard logos that are frequently used in the TEX world. We continue by
presenting a real-world IETgX file and conclude with the presentation of a package that
allows the combination of several IZTEX files into a single document.

2.1 The Characters We Type

A user communicates with a computer by either typing in letters, digits, or symbols
or by using some pointing device (e.g., a mouse). In the first case, these letters, digits,
and symbols are collectively called characters. Each character is internally encoded as a
sequence of binary digits (i.e., the digits “0” and "“1”) of a fixed length. This means that
each character is equal to some number and, consequently, one can compare characters.
Early computing systems provided only uppercase English letters, digits, a few sym-
bols, and some special characters, such as the newline character, the end of file character,
and so on. This limitation was imposed mainly because computers at that time had lim-
ited memory. Soon, people realized that they could not type in an ordinary English text
with this limited character set, so, as computer technology advanced, computer manu-
facturers proposed new, larger character sets. The ASCII (American Standard Code for
Information Interchange) character set was the one adopted by most computer manu-
facturers. ASCII contains 128 characters and includes all English letters in both cases,
the ten digits, all symbols that are on a common keyboard, and 32 control characters.
However, as computers became available to non-English-speaking people, there was
a need to provide extended character sets so that non-English-speaking people could
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type in texts in their own languages. This fact led the various national standards or-
ganizations to define extensions of ASCII that contained at most 256 characters. These
extended ASCII character sets were approved by the International Standards Organi-
zation, and now each of them has a unique name. For example, ISO-8859-7 is the name
of the extended ASCII used in Greece. Similarly, ISO-8859-9 is the one used in Turkey,
ISO-8859-1 the one used in Western Europe, and ISO-8859-5 is the default character
set in countries that use the Cyrillic alphabet. Although people can write texts in their
own language, it is still difficult to exchange files containing characters belonging to
some extended ASCIL The main reason is that characters above 127 (i.e., the numbers
that represent these characters are greater than 127) are not the same in two different
extended ASClIIs, so it was necessary to define a new character set that would contain
all possible letters, symbols, ideograms, and so on, in order to allow data exchanges
without any problem. This necessity led to the definition of the Unicode character set.
Unicode does contain all of the necessary characters to correctly type in a text in any lan-
guage currently in use but also many mathematical symbols, characters not presently
in use, such as the accented vowels of polytonic Greek, and many symbols that are in
common use such as the symbol ®. Of course, one is also allowed to have characters
from different languages in the same file (e.g., it is possible to have Japanese, Greek and
Arabic text in the same file). Unicode provides for two encoding forms: a default 16-bit
form called UCS-2 and a byte-oriented form called UTF-8. The Unicode standard ver-
sion 3.1 is code-for-code identical with International Standard ISO/IEC 10646. If we use
the 16-bit form, we can encode more than 65000 characters, while if we use the UTF-16
extension mechanism, we can encode as many as 1 million additional characters. The
reader interested in learning more about Unicode may consult the relevant Web page
athttp://www.unicode.org.

TEX is a typesetting engine that can handle only files that contain characters be-
longing to some extended ASCII character set. For this reason, it is not particularly
well-suited for multilingual document preparation, especially when it comes to lan-
guages that do not use the Latin alphabet. On the other hand, () is a typesetting engine
that can handle Unicode files, so it is particularly well-suited for multilingual document
preparation.

Although a KTEX file can contain ASCII characters and a A file can contain Unicode
characters, there are a few characters that cannot be typed in directly as they have a
predefined meaning. These characters are the following ones:

# ¢ % & - _ - N { }
Let us now explain the special meaning of each of these characters. The character #
(called sharp) is used to name the parameters of a parametric macro. However, this
mechanism is primarily used in plain TEX and by people who create new formats and
packages. The character $ (called dollar) is used to designate that one wants to write
mathematical formulas. The same symbol is used to designate the end of mathematical

text. The character % (called percent) is used to write comments (i.e., a sequence of
characters that is completely ignored by ETEX). When we place the % character in a line,
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KTEX ignores this character and everything to the right up to the end of the current
line. Moreover, in certain cases, it prevents the typesetting engine from putting in some
unwanted white space. The character & (called ampersand) is used in the construction
of tables. The character ~ (called tilde) usually stands for an unbreakable space; that is,
if we put it between two character sequences without any space before or after it (e.g.,
Figure~1) TRX will not attempt to put these two sequences on different lines or pages.
However, in certain cases, it does not act like an unbreakable space. Such a case occurs
when one prepares a manuscript in polytonic Greek. The characters _ (called underscore)
and ~ (called circumflex) are used to enter subscripts and superscripts in mathematical
formulas, respectively. The characters { (called left brace) and } (called right brace) are
used to define what is called in Computer Science a local scope (i.e., a place where all
changes are local and do not affect the rest of the code). Readers familiar with C, Java, or
Perl programming will identify this mechanism with the block structure provided by
these languages. The character \ (called backslash) is the escape character (i.e., a character
that makes special characters nonspecial and vice versa). For example, when it is in
front of a word, the word is treated as a command. Certainly, there are some things
that may not be clear at the moment, but they will become clear as we proceed. Now,
since these characters are special and one is not allowed to type them in directly, the
question is: “How can we type in these characters in a IXTgX file”’? The answer is given
by the following table:

Symbol Command Symbol Command
# \# $ \$
% \% & \&
A \textasciicircum _ \_
- \textasciitilde \ \textbackslash
{ \{ } \}

Thus, in order to get 40% off, we have to type in the characters 40\7, off.

» Exercise 2.1 What are the characters that one has to type in to get the following
sentence:

You have a 30% discount and so the price is $13.

[]

In any ordinary text, one has to be able to write paragraphs. In I¥TgX, paragraphs
are really easy: we just put a blank line between the two paragraphs. In other words, at
the end of a paragraph, we simply press the enter key two times.

» Exercise 2.2 Now that you know how to create paragraphs, create a complete
ETEX file that will typeset the following text:

The characters { and } are special. They are used to create a local scope.
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Comments are introduced with the character % and extend to the end of the line.

[

On rare occasions where one cannot type in a blank line, an alternative solution is to
type in the command \par.

» Exercise 2.3 Redo the previous exercise using \par. [

The discussion that follows may be skipped on first reading,.

From the discussion above one may conclude that the characters above are like the
reserved words of usual programming languages; that is, symbols or keywords that
have a predefined meaning that cannot be changed in any way. Fortunately, this is not
the case. TEX assigns to each character a category code (i.e., a number that characterizes
its functionality) but this is something that can be changed either locally or globally. TEX
provides the primitive command \catcode that allows its users to change the category
code of any character. If we want to change the category code of, say, the character %,
then we have to enter the command

\catcode‘\%=n

where n is a number from 1 to 15 representing a particular category code. Note that
the construct ‘\% is one of the ways to refer to a particular character. Alternatively,
we can use its code point expressed in decimal, hexadecimal (prefixed by "), or octal
(prefixed by ’). It is even possible to refer to a particular character with the construct
¢“~hh (or ¢~~~ "hhhhif we are using (1), where hh (or hhhh) is the character’s code point
expressed in (lowercase) hexadecimal. Moreover, if we omit the ¢ symbol, we get a
method to refer to any character of the character set we use. The complete list of the
available category codes follows.

Category | Description Category | Description
0 Escape character 1 Beginning of group
2 End of group 3 Math shift
4 Alignment tab 5 End of file
6 Parameter 7 Superscript
8 Subscript 9 Ignored character
10 Space 11 Letter
12 Other character 13 Active character
14 Comment character 15 Invalid character

Some explanations are in order. When we start using any format, all characters that
are not assigned a particular category code will become other characters. For example,
the character @ has no particular usefulness so it becomes an other character. An ac-
tive character is one that can be used as a macro (i.e., one can instruct TgX to perform
certain operations whenever the next input character is that particular active charac-
ter). Initially, the term letter refers only to all of the uppercase and lowercase letters.
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Now, if one wants to make the character * the comment character, then the command
\catcode ‘\*=14 achieves the desired effect. However, one must be very careful when
changing category codes, as this may have unpredictable effects. Moreover, if one
wishes to change the category codes of the characters { and }, we strongly advise
the use of a local scope defined by the commands \begingroup and \endgroup. These
commands define a local scope exactly like the two braces do. For example, the follow-
ing code fragment makes the characters { and } behave like letters and assigns to the
character [ the category code 1 and to the character ] the category code 2 in a safe way:

\begingroup
\catcode‘\{=11 \catcode‘\}=11
\catcode‘\ [=1 \catcode‘\]=2

\endgroup

2.2 Document Classes and Packages

A document class specifies the general layout of our document as well as the various
sectioning commands that are available for the particular document that one is prepar-
ing. For example, the book document class must provide commands for chapters, while
for the article document class this is meaningless. I¥TEX comes with a number of
standard classes available for general use, which are shown in the following table.

Document Class | Description

article An article, useful for the preparation of papers
book For book preparation

report For report preparation

letter For letter preparation

slides For slide preparation

proc An article in conference proceedings

Apart from these document classes, there are a few more standard document classes
with a special usage:

1ltxdoc Used only for the typesetting of the IXTEX kernel and IXTEX packages.
ltxguide Used for the typesetting of the various documents that accompany each
release of IXTEX 2¢, such as BTEX for Authors, and so on.
1tnews Used for the typesetting of the ETEX News, a leaflet that briefly describes what
is new to each I&TEX 2¢ release.
minimal A minimal document class that is mostly used for debugging purposes.
But how can we tell KIEX which document class we want to use? Since KTRX is a
markup language, there must be a command by which one specifies the document class
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to be used. Not surprisingly, this command is called \documentclass. This command
takes at least one argument (i.e., the name of a valid document class and some optional
arguments). The general form of this command is shown below.

\documentclass[optional args]{doc class}

Of course, one may choose not to specify any optional argument. In this case, the user
can either omit the square brackets altogether or just leave them without specifying
anything in between them.

With the optional arguments, one can specify the default paper size on which
the document will be printed, whether the document will be printed two-sided. The
supported paper sizes are shown in the following table:

Paper Size Page Dimensions
letterpaper 8.5in x 11in"
legalpaper 8.51in x 14 1in
executivepaper 7.251in x 10.51n
adpaper 210 mm x 297 mm
aSpaper 148 mm x 210 mm
bSpaper 176 mm x 250 mm

1in =7227ptand 1in = 2.54 cm.

The default paper size is letterpaper. Note that the text width and the text length
are both predefined for each particular paper size. Certainly, one can easily change the
paper size and the text dimensions, but we will come back to this issue in Chapter 6.
The other available optional document parameters are shown in the following table.

Parameter | Brief description

10pt Normal letter size at 10 pt

1ipt Normal letter size at 11 pt

12pt Normal letter size at 12 pt

twoside Two-sided printing

oneside One-sided printing

twocolumn | Document is typeset in two columns

landscape | Document is typeset in landscape mode

titlepage | Forces KTEX to generate a separate page for the document
header and abstract

legno Equation numbers appear at the left end of the page

fleqn Equations are being typeset at the left margin of the page

draft Forces KTEX to print a line overflow indicator at the end of
a line that is longer than the predefined size and does not
include external graphics files
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The default font size is 10 pt (i.e., by omitting this option we inform I4TgX that we want
to typeset our document in 10 pt). If the draft parameter is in use, then TgX prints the
symbol Bat the end of each line that is longer than the predefined line length. Moreover,
it prints a rectangle in the case where we are including some graphics file prepared, for
instance, with a drawing tool. If we want to specify two or more optional arguments,
we separate them with commas (e.g., draft, 10pt). Note that the optional arguments
can be specified in any order.

» Exercise 2.4 Suppose now that one wants to prepare an article at 11 pt for two-
sided printing. Write down the corresponding \documentclass command. [

The American Mathematical Society has created a number of classes suitable for
their publications. These classes provide additional functionality and are particularly
well-suited for mathematical text. The complete list of these classes is shown in the
following table.

Document Class | Description

amsart The article class of the AMS

amsbook The book class of the AMS

amsproc For proceedings preparation

amsdtx Used to typeset the source code of packages
amsldoc Used to typeset documentation

More information on these classes is provided in Section 5.5.

A package is a I4TgX file that provides additional functionality to the functionality
already provided by the ETEX kernel. Nowadays, packages are written in a form of
literate programming suitable for XTEX. Any package comes with at least one .dtx file
and one . ins file. The .dtx file(s) contain the documentation as well as the source code
of the package. One can directly typeset each .p1x file by feeding it to IXTRX. On the
other hand, a user can extract the source code of the package by feeding the .ins file
to ETRX. This procedure will yield one or more .stv files. Each . sty file contains the
source code of a ETEX package. After generating the . sty files, one has to install them
(i.e., to put them in a directory directly searchable by the TEX typesetting engine). The
exact location where we put the resulting files is system-dependent. Note that all of
the packages described in this book are part of any modern TgX installation. Yet how
can we inform KIEX that we want to use a particular package? Before answering this
question, we have to present the general structure of a KTEX file:

\documentclass[optional-args] {doc-class}
Preamble

\begin{document}

Text

\end{document}
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The preamble is the place where we put the necessary commands to use any packages
that we choose. Moreover, this is the place where we put any user-defined macro
definitions. The text area is the place where we actually write our text. In order to use
a package, we have to add the \usepackage command. Since many packages provide
options, one can specify which options one wants to use with a particular package. On
the other hand, if one or more packages do not provide any options, one can directly
specify all of the required packages as arguments of the \usepackage command. So,
there are two forms of the \usepackage command,

\usepackage [option(s)]{package}
\usepackage{package (s)}

where option(s) and package(s) is either the name of one option, a package, or a
list of comma-separated options and package names, respectively. For instance, if one
wants to use the graphicx package with the dvips option, then the appropriate package
inclusion command is

\usepackage [dvips] {graphicx}

On the other hand, if one wants to use the packages ulem and letterspace, then the
correct package inclusion command is

\usepackage{ulem,letterspace}

2.3 Sectioning Commands

Even the simplest document is partitioned into text chunks for at least two reasons. The
first reason is that the document can be created more easily. The second reason is that
the reader can be guided through the text by consulting the table of contents, which,
in turn, is based on the title of each text chunk. Every IXTEX class provides a number of
sectioning commands that are suitable for that particular document class. For example,
the book document class provides, among other things, sectioning commands for parts
and chapters. The general format of the IXTEX sectioning commands is as follows:

\Section{Section title} or \Section*{Section tztle}

Here, \Section is the name of the particular sectioning command, and, of course, what
goes inside the curly brackets is the actual title of the \Section. EXTEX uses the arguments
of the various sectioning commands to construct the table of contents, if we ask ETEX
to generate it. Sectioning commands that have a trailing asterisk are not included in
the table of contents and also generate headings without numbers. This is very useful
since, for example, it may make no sense to put an acknowledgment section into the
table of contents. KTEX provides its users with a plethora of sectioning commands:

\part \chapter \section
\subsection \subsubsection \paragraph
\subparagraph
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The command \part is used to partition a book or report into parts. The command
\chapter is used to partition a document into chapters, but it can be used only when
preparing a book or a report. The other commands can be used in any document class
and are suitable for sections, subsections, and so on.

» Exercise 2.5 Write the command that is necessary to create the section heading
of this section. 0]

The argument of a sectioning command is also used to typeset the so-called running
heads (i.e., the text we see at the top of the page). In many cases, this argument can be
quite long so the running head does not fit well into the page. The obvious solution is to
have a shorter text as a running head. For this reason, every sectioning command can
have an optional argument, which must be enclosed in square brackets and is placed
just after the name of the sectioning command; for example

\section[Short title]{Long title}

so the Short title will be used as a running head. Moreover, I¥TgX will insert this
title into the table of contents, if we ask it to generate it. Of course, in the case where
we have a starred sectioning command, for example

\section*[Short titlel{Long title}

the Short title will be used to typeset the running head. It is important to note that
the sectioning commands are commands where one has to omit the square brackets
altogether when it is not necessary to specify an optional argument.

If one is not satisfied with the predefined sectioning command, it is easy to define
one’s own commands in a separate package file. In order to do this, be aware
of the fact that most sectioning commands are defined in terms of the command
\@startsection, while the sectioning commands for parts and chapters are de-
fined in terms of the command \secdef. The command \@startsection has six
required arguments, optionally followed by a *, an optional argument, and a
required argument:

\@startsection{name }{level }{indent I{beforeskip}
{afterskip Hstyle)
optional * [altheading]{heading}

The meanings of the various arguments are explained below:
name The name of the user-level command (e.g., section).

level A number denoting the depth of the section (e.g., chapter has level
equal to one, and so on).

indent The indentation of the heading from the left margin (see Figure 2.1).

beforeskip The white space that is left above the heading (see Figure 2.1).
This argument is actually what we call a glue (i.e., a length that can shrink
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and stretch). In general, a glue is a length followed by the keyword plus
and the maximum length that the glue can stretch and/or the keyword
minus and the maximum length that the glue can shrink.

afterskip The glue that is left after the heading (see Figure 2.1). In case it is
a negative glue, it just leaves a horizontal space.

style Command to set the appearance of the heading,.

altheading An alternative heading to use in the table of contents and in the
running heads.

heading The heading used in the table of contents and in the running heads.

Text before header

1
beforeskip

¥
k= indent —l-| Header I
[
afterskip
¥

Text after header

Figure 2.1: Graphical representation of the arguments indent, beforeskip, and afterskip of the
\@startsection command.

A typical example definition is

\newcommand{\section}{\@startsection {section}{1}{Opt}¥
{-3.5ex plus -lex minus -.2ex}},
{2.3ex plus .2ex})
{\normalfont\Large\bfseries}}

The command \secdef can be used to define (demanding) sectioning commands.
It has two arguments

\secdef{unstarcmds }{starcmd}

where unstarcmds is used for the normal form of the sectioning command and
starcmds for the starred form of the sectioning command. Here is how one can
use this command:

\newcommand{\firstarg}{}
\newcommand{\chapter}{...\secdef{\cmda}{\cmdb}}
\newcommand{\cmda}[2] [1{\renewcommand{\firstarg}{#1}}
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\ifx\firstarg\empty
\relax ...
\else ... \fi}
‘\newcommand{‘\cmdb}[1]{...}

The \ifx construct is used to check whether the first argument is empty or not. In
case it is, we put the code that processes the second argument after the command
\relax, otherwise we put the code that processes both arguments after the com-
mand \else. The \relax command prevents TEX from consuming more tokens
than is necessary, and it actually does nothing,.

In case one wants to change the appearance of the sectioning commands, the
command can be redefineed \@seccntformat can be redefineed. For example, if
we would like old style numerals, then the following redefinition achieves the
desired effect:

\renewcommand{\@seccntformat[1]}{%
\oldstylenums{\csname the#1\endcsname}\quad}

The command \oldstylenuns should be used to typeset a number using old style
numerals. The construct \csname string\endcsname makesup a command of the
string. To turn a command into a string, use the \string command.

The table of contents of a document can be constructed by issuing the command \ta-
bleofcontents.This command can be putin any place that the user feels is appropriate.
However, it is common practice to have the table of contents in either the beginning of
the document, usually after the title or title page, or at the end, just before the index
and the bibliography.

In some cases, one may want to be able to manually add something to the table of
contents. In cases such as this, one can use the command

\addcontentsline{table}{type}{entry}

where table is the file that contains the table of contents, type is the type of the
sectioning unit, and entry is the actual text that will be written to the table of contents.
For example, the command

\addcontentsline{toc}{chapter}{Preface}

adds to the . toc file (i.e., the table of contents) the chapter entry Preface. In case we
want to add an entry to the list of tables or figures, the table is called lot or lof,
respectively (see Section 6.5).

The command \addcontentsline is defined in terms of the commands \addcon-
tents and \contentsline. The first command has two arguments: the table and
a tezt; this command adds the tezt to the table file, with no page number. The
second command has three arguments: the type, the entry, and the page, which
can be either a number or a command that yields the current page number; the
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command produces a type entry in the table, For example, the entry for Section
2.5 of this book in the table of contents is produced by the command

\contentsline{section}{\numberline{2.5}Basic Logos}{26}

The command \numberline puts its argument flush left in a box whose width is
stored in the internal length variable \@tempdima. Now, we give the definition of
\addcontentsline:

\newcommand\addcontentsline [3]{¥%
\addtocontents{#1}{%
\protect\contentsline{#2}{#3}{\thepagel}}}

» Exercise 2.6 Create a new sectioning command that will behave like
the \section command and in addition will put an asterisk in front of the
section number in the table of contents. [Hint: Use the \let command (see
Section 4.5.1)] []

Every document class defines for each sectioning command an \T@type com-
mand. The general form of this command is

\1@type {entryt{page}

These commands are needed for making an entry of type type in a table of
contents, or elsewhere. Most of the \T@type commands are applications of the
command

\@dottedtocline{level }{indent Hnumwidth Htitle}pagel}

where indent is the total indentation from the left margin, numwidth the width of
the box that contains the section number if the title (i.e., the contents of the entry)
has a \numberline command, and page the page number. Here is an example:

\newcommand*\1@section{\@dottedtocline{1}{1.5em}{2.6em}}

Note that the \@dottedtocline produces a dotted line. If we do not like this effect,
then a good solution is to try to delete the part that produces the leaders.

When creating a large document, one may need to have appendices. KTEX provides
the command \appendix, which resets the numbering of the various sectioning com-
mands and, depending on the document class, forces the top sectioning command to
produce alphabetic numbers instead of Arabic numbers. So, if we are preparing a book,
the chapter numbers in the appendix appear as letters.

If we are preparing a book, we usually want to have a preface and/or a prologue.
Moreover, it is customary for the page numbers of this part of our document to be
typeset using the Roman numbering system (i.e., i, i, iii, etc.). The book document class
provides the commands \frontmatter, \mainmatter, and \backmatter, which can be
used to divide a book into three (logical) sections. The effect of the first command
is to start Roman page numbering and to turn off chapter numbering. The second
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\documentclass{book} | \chapter{The Language}
\usepackage{..... 2 I
\begin{document} \appendix
\frontmatter \chapter{More on Nothing}
\chapter{Preface} | ............. ... ... ...
.................. \backmatter
\tableofcontents \chapter{Solutions }
\mainmatter | ...
\chapter{History} %#Bibliography & Index
.................. \end{document}

Figure 2.2: A skeleton ITgX file suitable for book preparation.

command resets the page numbering, starts Arabic page numbers, and turns on chapter
numbering. The third command just turns off the chapter numbering. In Figure 2.2, we
give a skeleton I¥TEX file that can be used in the preparation of a complete book. The
bibliography and index parts are commented out since we have not yet discussed the
creation of these particular parts.

The appendix package by Peter Wilson provides some commands that can be used
in addition to the \appendix command. It also provides a new environment that
can be used instead of the \appendix command. The \appendixpage command
will typeset a heading in the style of a \part heading for the document class.
The name of the heading is given by the value of \appendixpagename. The \add-
appheadtotoc command inserts an entry into the table of contents. The text to be
inserted is stored in the variable \appendixtocname. These commands can be used
in conjunction with the \appendix command. We can change the predefined value
of the commands \appendixtocname, \appendixpagename, and \appendixname
by a simple redefinition, such as

\renewcommand{\appendixtocname}{List of Appendices}

The appendices environment can be used instead of the \appendix command.
It provides more functionality than is possible by the commands listed above. This
additional functionality is accessible through options that the package provides:

toc Puts aheader (e.g., “Appendices’) into the table of contents before listing
the appendices. The header used is stored in \addappheadtotoc.

page Puts a title (e.g., “Appendices”) into the document at the point where
the environment begins. The title used is stored in \appendixpagename.

title Puts a name (e.g., “ Appendix”) before each appendix title in the body
of the document. The name used is stored in \appendixname.

titletoc Puts a name (e.g., “Appendix”) before each appendix listed in the
table of contents. The name used is stored in \appendixname.
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header Putsaname (e.g.,”“Appendix’’) before each appendix in the page head-
ers. The name used is stored in \appendixname. This is default behavior
for document classes that have chapters.

The subappendices environment can be used to add appendices at the end of
a main document division as an integral part of the division. This environment
recognizes only the title and titletoc options.

2.4 The Document Title

In any document, we want to have either a compact title part or a separate title page.
In any case, we want to include the title of the document, the list of authors, and
their affiliations. In addition, we often need to include an abstract, which will briefly
describe the contents of the document. Another important piece of information that
one may want to include is the time stamp of the document. This time stamp can be
either the date that the document was processed by ETgX or any other date (e.g., in
the case where it is a program manual, the time stamp may be the actual date when
the program was released). There are two ways to construct the title of a document
prepared with KTRX: either by using the command \maketitle and its associated
commands or by using the titlepage environment. An environment creates a local scope
with a predefined functionality. The local scope is delimited by \begin{environment}
and \end{environment}. An environment involves the execution of the command
\environment, the typesetting of the body of the environment according to the rules set
by the command \environment, and the execution of the command \endenvironment.
If there is no command \endenvironment, IXTEX simply ends the local scope. We now
present in turn the two ways that one can prepare the title of a document.
The title of a document must be specitied with the \title command:

\title{Title}

The argument of the command is the actual title of the document. The authors, their
respective affiliations, and the date of the document can be specified as follows:

\author{

Organization\\

Street address\\

Postal Code City, Country\\
\and

First & Last namel\thanks{...}
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\date{Date}
\maketitle

As is obvious, the details of each author are separated by the command \\, which
forces ITEX to change lines. The command \and is used when a document has more
than one author. In the example above, we specified two authors. However, if we want
to specify one more author, we have to write one more \and command after the details
of the second author. The command \thanks is used when an author wants to express
gratitude to people or organizations that have provided assistance in the course of
the preparation of the work presented in the document. The argument of the \date
command will be used to typeset the time stamp of the document. If the argument is
empty (i.e., \date{ }) ITgX will not typeset a time stamp. However, if we want [£TEX
to use the current date as the document’s time stamp, we simply do not specify the
\date command. In this case, IXTEX prints the date using the \today command. Once
we have finished with the author information, we include the \maketitle command to
force I4TEX to typeset the title. This means that if we do not write down the \maketitle
command, ETRX will not produce the title of the document. In Figure 2.3, you can see
an example of a typical article title.

TrueType Fonts and EIEX

Apostolos Syropoulos Antonis Tsolomitis
Department of Civil Engineering, Department of Mathematics
Democritus University of Thrace, University of the Aegean

GR-671 00 Xanthi, GREECE Karlovasi
E-mail: apostolo@obelix.ee.duth.gr GR-832 00 Samos, GREECE

E-mail: atsol@iris.math. aegean.gr

November 1, 2000

Figure 2.3: A typical article title.

In a typical scientific document, there is usually an abstract that contains a brief
description of the text that follows. One can put the abstract just before or after the
\maketitle command. The environment abstract is used to write down the abstract
of a document.

\begin{abstract}
Text of the abstract.

\end{abstract}
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Note that a book is not allowed to have an abstract, as this makes no sense.

» Exercise 2.7 Write a small document and write the abstract before and after the
command \maketitle. What’s the difference? []

Since what IXTEX provides to its users may not satisfy everybody, the system allows
its users to reprogram the \maketitle command and its associated commands or just
use the titlepage. This environment generates a new page where the author is free to
put whatever suits the needs of the particular document being prepared. Of course, at
this moment, our knowledge of ¥TgX is too limited so there are only a few things we
can do. As the reader proceeds with this the book, new commands to create an excellent
title page will be discovered.

2.5 Basic Logos

A logo is a name, symbol, or trademark designed for easy and definite recognitionm,
so the word TgX is a logo. The natural question is: “How can one produce this and the
other TgX-related logos?”” The answer is in the following table.

Logo | Command
TeX \TeX
TRX \LaTeX
ETpX2¢ | \LaTeXe

All of these commands have a peculiar behavior, which is demonstrated by the follow-
ing example (note that the character ., is a visual representation of the space character):

Plain TE)(iS easy Plainu\TequuuuiSueasy
but ETRX is easier! but_\LaTeX\_ is_easier!

It is obvious that in the first example, regardless of the number of spaces that follow
the command \TeX, TgX is setting no space between the logo and the next word. This
happens simply because these commands consume all of the white space that follows
them. However, in the second example, we see that the use of the command \, produces
the intended result. The effect of this command is to force TgX to produce a reasonable
interword space.

» Exercise 2.8 According to the regulations set by the Greek Postal Services, when
one affixes a printed address label on a postal object, the first three digits of the postal
code must be separated by a single space from the remaining two digits. Moreover,
we have to add two spaces between the postal code and the name of the town that
immediately follows. Write down the necessary commands to typeset the following
address according to the regulations of the Greek Postal Services:
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Basil Papadopoulos
33, Andrianoupoleos Str.
671 00 Xanthi

(Hint: use the command \\ to force I¥TEX to change lines.) [

The package mflogo by Ulrik Vieth provides two commands that generate the fol-
lowing logos:

Logo Command
METAFONT \MF
METAPOST \MP

Inaddition, there are many other TgX-related logos that we will encounter in subsequent
chapters.

2.6 Article Preparation

We are now in a position to write a complete real KTEX document. Using your favorite
text editor, type the following KTEX codeinto a file.! Save the file and call itarticle. tex.

\documentclass [adpaper,lipt] {article}
\begin{document}
\title{Ways to the Moon?}
\author{R. Biesbroek\\
JAQAR Space Engineering\\
Den Haag\\
The Netherlands
\and
G. Janin\\
Mission Analysis Section\\
ESOC\\
Darmstadt\\
Germany }
\date{August 2000}
\maketitle
\begin{abstract}
ESA has conducted several studies on missions to the Moon
in recent years\ldots
\end{abstract}

1. This is part of an article published in the ESA Bulletin, number 103, August 2000, pp. 92-99.
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\tableofcontents
\section{Previocus lunar missions}

Lunar exploration began on 1 February 1959 when the Soviet
satellite Luna-1 flew past the Moon.\ldots

\section{Going to the Moon now}
The Moon is the Earth’s only known natural satellite\ldots
\subsection{The direct way: fast but expensive}

The ‘‘classical’’ lunar mission begins from a so-called
‘‘parking orbit’’ around the Earth\ldots

\section*{Acknowledgments}

The support received from Dr. W. Ockels in the preparation
of this article is gratefully acknowledged.

\end{document}

Before you feed the file to IXTEX, we must explain what the command \1dots is doing.
This command simply produces an ellipsis (i.e., three spaced-out dots) since the file
contains part of the complete document. Now, we feed the file to TEX or to any of the
related typesetting engines:

$latex article

This is TeX, Version 3.14159 (Web2C 7.3.1)

(article.tex

LaTeX2e <2000/06/01>

Babel <v3.6k> and hyphenation patterns for american, english,
greek, loaded.
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls
Document Class: article 2000/05/19 v1.4b Standard LaTeX
document class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizell.clo))
No file article.aux.

No file article.toc.

[1] (article.aux) )

Qutput written on article.dvi (1 page, 1604 bytes).
Transcript written on article.log.

As is obvious from the program output, there are two missing files called article. toc
and article.aux. The first file is supposed to contain the table of contents of the
document, while the second file contains auxiliary data useful for the correct label
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resolution, among other things. When the \tableofcontents is used, I£TEX searches
for a file that has the same name as the input file but with file extension is . toc. This
file is used to store the generated table of contents while processing the input file. The
file is (re-)generated every time our file is processed by ETEX, just in case the contents
of the file have changed. Now, we have to reprocess our file with IXTEX to get the table
of contents:

$ latex article.tex

This is TeX, Version 3.14159 (Web2C 7.3.1)

(article.tex

LaTeX2e <2000/06/01>

Babel <v3.6k> and hyphenation patterns for american, english,
greek, loaded.
(/usr/local/teTeX/share/texmf/tex/latex/base/article.cls
Document Class: article 2000/05/19 v1.4b Standard LaTeX
document class
(/usr/local/teTeX/share/texmf/tex/latex/base/sizell.clo))
(article.aux)

(article.toc) [1] (article.aux) )

Output written on article.dvi (1 page, 1984 bytes).
Transcript written on article.log.

Finally, we can view the resulting output file. In Figure 2.4, the reader can see the
formatted output.

It is interesting to note that the first word of the first paragraph of each new section
is not indented, whereas in all subsequent paragraphs the first word is indented. This is
common practice in American typography, butin many continental European countries,
the typographic style demands that even the first paragraph must be indented. This
effect can be achieved in two ways. The most simple one is to use the package indentfirst.
Alternatively, one can put the command \indent just before the first word of the
paragraph. However, the drawback of this approach is that it is not an efficient solution
for a large document. Note that there is also a command that has the opposite effect of
the \indent command; this is the \noindent command.

2.7 Letter Preparation

The 1letter document class offers a special environment for writing letters. A I4TgX file
that uses this document class can contain an arbitrary number of such environments
so one can create many letters with a single IXTgX file. Initially, one has to specify the
sender’s address with the \address command. Moreover, one has to specify the name
of the sender with the \signature command. Once we have specified this information,
we can start writing our letters. The text of each letter is actually written in the body
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Ways to the Moon?

R. Biesbroek G. Janin
JAQAR Space Engineering Mission Analysis Section
Den Haag ESOC
The Netherlands Darmstadt

Germany

August 2000

Abstract

ESA has conducted several studies on missions to the Moon in
recent years. ..

Contents

1 Previous lunar missions 1

2 Going to the Moon now 1
2.1 The direct way: fast but expensive . . . . .. ... ... ... 1

1 Previous lunar missions

Lunar exploration began on 1 February 1959 when the Soviet satellite Luna-
1 flew past the Moon....

2 Going to the Moon now
The Moon is the Earth’s only known natural satellite. ..

2.1 The direct way: fast but expensive

The ‘classical’ lunar mission begins from a so-called ‘parking orbit’ around
the Earth. ..

Acknowledgments

The support received from Dr. W. Ockels in the preparation of this article
is gratefully acknowledged.

Figure 2.4: The formatted output of the ATEX file on page 29.
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of the letter. The environment has one argument, which is the recipient address.
Inside the letter environment, we can specify how the letter will open and how it
will close by giving the appropriate text as arguments to the commands \opening and
\closing. The \cc command can be used after the closing command to list the names
of people to whom we are sending copies. There is a similar \encl command for the
list of enclosures. A postscript can be generated with the \ps command. Note that this
command does not generate any text; consequently, one has to type the “PS” oneself.
Here is the code of a complete example:

\documentclass[adpaper,12pt]{letter}
\address{’
DigiSetter Inc.\\
1, \TeX\ Drive\\
Sparta}
\signature{,
Apostolos Syropoulos\\
Sales Manager}
\begin{document}
\begin{letter}{%
Dr. Nikolaos Sofroniou \\
Department of Digital Typography\\
3, \LaTeX\ Str.\\
Thebes}
\opening{Dear Sir,}
Please find enclosed the information you have requested
regarding our digital setter.
\closing{Yours very truly,}
\ps{PS. All prices are in Spartan Talanta.}
\cc{Dr. Antonis Tsolomitis}

N mrm w1 T A s~ mrmm md11 i ~E norT_41 NN L
L= § RO Ry ¥ . § PLUDPU‘-UUD vl L/Jlud ERVAV S B
\end{letter}
\end{document}

The output of this example can be seen in Figure 2.5.

2.8 Producing Proceedings Articles

Proceedings articles are typeset in two columns, and actually any article can be immedi-
ately converted into a proceedings article. The corresponding document class provides
the command \copyrightspace, which is used to produce blank space in the first col-
umn, where a copyright notice belongs. Note that this command should appear after
any footnotes (see Section 4.5).
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DigiSetter Inc.
1, TgX Drive
Sparta

December 4, 2007

Dr. Nikolaos Sofroniou
Department of Digital Typography
3, IATRX Str.

Thebes

Dear Sir,

Please find enclosed the information you have requested regarding our dig-
ital setter.

Yours very truly,

Apostolos Syropoulos
Sales manager

PS. All prices are in Spartan Talanta
cc: Dr. Antonis Tsolomitis
encl: A prospectus of DSET-100.

Figure 2.5: A compiete ietter.

2.9 Combining Individual IATEX Files

L sV TAFP vy 1

The problem of combining a set of individual IXTEX files into a single I¥TgX file occurs very
frequently. For example, one faces this problem in the preparation of the proceedings
of a workshop or conference. The combine document class, by Peter Wilson, provides a
solution for this problem. A master file that uses the combine document class imports a
set of individual IZTEX files, which use the same document class, and when fed to I£TgX
generates a single DVI file. Sectioning, cross-referencing, bibliographies, and so on, are
local to each imported file. Here is a simple example file that might be used to typeset
conference proceedings, among other things:
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\documentclass[colclass=hms,packages]{combine}
\begin{document}

\title{Proceedings of the...}
\author{George Taylor\thanks{Support...}}
\maketitle

\tableofcontents

\section*{Preface}

This is ..

In the paper by Chris Andersson...
\begin{papers}

\coltoctitle{On the use of the hms class}
\coltocauthor{John Smith}

\import{hms}

\newpage

\end{papers}

\begin{papers}

\coltoctitle{On the use of the combine class}
\coltocauthor{Peter Wilson}
\import{combine}

\end{papers}

\section*{Acknowledgment}

We would like to thank...

\end{document}

The combine class offers many options apart from providing all of the class options
appropriate for the class of the individual documents. Here, we present the most
important options.

book, report, and letter By default, the article document class is assumed for both
the main and the imported files. These options change the class to book, report, or
letter, respectively.

colclass=SomeClass This option makes SomeClass the class that is used to typeset the
whole document.

packages By default, all \usepackage commands in imported files are ignored. If this
option is specified, the use of all \usepackage commands will be enabled. However,

wra miick ebrace that nnly tha firetr nectirranca nf a naclcaca ic acrki1allyy 11iecad and it ic
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not available to any file imported later.

classes This option enables the imported documents to be of different classes. How-
ever, this option is error-prone and best avoided.

layout This option enables the imported documents to have their own page layouts.
We feel that this option is redundant since it makes no sense to have a document
with parts that have different page layouts.

folios The page numbers are sequential throughout the document. It is a good idea
to avoid using this option with the plain page style.
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notoc Disables the inclusion of the table of contents in any imported document.

nolof Disables the inclusion of the list of figures in any imported document.

nolot Disables the inclusion of the list of tables in any imported document.

maintoc Adds the table of contents, list of figures, and list of tables of all imported
documents to the corresponding table and lists of the main document.

notitle Disables title printing by any \maketitle in any imported document.

noauthor Disables author printing by any \maketitle in any imported document.

date This option allows dates generated by \maketitle commands to be printed.

nomaketitle Disables all output generated by \maketitle.

nopubindoc Disables the printing of the \published information within an imported
document.

nopubintoc Disables the printing of the \published information with the main table
of contents.

The combine document class provides a few additional commands and environ-
ments that facilitate the creation of the single document. The environment papers
provides a wrapper around imported file(s). This environment may have an optional
argument that can be specified in square brackets immediately after the beginning of
the environment, that is executed immediately at the start of the environment, and its
default action is to force TEX to skip the current page and to start its typesetting business
at the next odd-numbered page. To avoid the default action, one must specify an empty
option argument (i.e., \begin{papers}[]).

The command \import{TeXfile} is used to import the individual ETgX files and
should be used only within a papers environment. TeXfile is the name of a I&TgX
file without the default .tex filename extension. Moreover, the TeXfile must be a
complete ETEX file.

The commands \maintitlefont, \postmaintitle, \mainauthorfont, \postmain-
author, \maindatefont, and \postmaindate control the typesetting of the main
document’s \maketitle command. Each part of the main title is typeset as if the
corresponding main and post commands surround this particular element, for
example

{\maintitlefont \title \postmaintitle}
Here is a simple example:

\renewcommand{\maintitlefont}{\hrule\begin{center}y
\Large\bfseries}

\renewcommand{\postmaintitle}{\end{center}\hrule,
\vspace{0.5em}}

\renewcommand{\mainauthorfont}{\begin{center}\large,
\begin{tabular} [t]1{c}}

\renewcommand{\postmainauthor}{\end{tabular}\par
\end{center}}
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The \title and \author commands in each individual file are typeset by
\maketitle commands in the imported files. Their typesetting is controlled
by the commands \importtitlefont, \postimporttitle, \importauthorfont,
\postimportauthor, \importdatefont, and \postimportdate. These commands
are used by the combine document class exactly like the \main and \post com-
mands. Here is a real-world example that the first author has used in the prepara-
tion of a mathematics journal:

\renewcommand{\importtitlefont}{\vspace*{0.75in}\begin{center}
\large\bfseries \artTitle}
\makeatother
\renewcommand{\postimporttitle}{\par\end{center}\vskip 3.0em}
\renewcommand{\importauthorfont}{\begin{center}

\large\scshape \lineskip .5em}

\begin{tabular}[t]{c}}
\makeatletter
\renewcommand{\postimportauthor}{\end{tabular}\par\vskiplem}
{\@received \@revised}\end{center}}

The \bodytitle[short title]{long title} command is similar to a \chapter
or a \section command, depending on the document class of the document. It may
be used to enter a numbered title heading into the main document or table of contents
for the following imported file. The starred version produces an unnumbered title
heading and makes no entry in the table of contents. The commands \coltoctitleand
\coltocauthor have one argument, the title and the author(s) of an imported file. The
command \published[short]{long} can be used to put the long text into the body
of the main document. If the optional argument is not used, then long is also added in
the main table of contents. The command \pubfont controls the appearance of the text
of a \published command.
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FonTs AND THEIR USE

A very common complaint from beginners to the TEX system and its derivatives is
“where are the fonts?”” or “am I restricted to the default font?”’. In this chapter we will see
first how to access different font families and within them special symbols. Moreover,
we will see size-changing commands and also deal with typographical issues, which
the wealth of fonts available to TEX makes necessary.

However, what is a font? Looking it up in a dictionary, you will find something like
this ““a complete assortment of types of one sort, with all that is necessary for printing
in that kind of letter.” We will use the word glyph to talk about the shape of each
letter or character. A font is a file that contains the description of glyphs, usually—for
example, PostScript Type 1 fonts or METAFONT fonts—in a mathematical manner; that
is, the curves that make up the glyph’s design are described as the graphs of functions
with certain characteristics. For each glyph, the font file sets up a name for it and then
the mathematical description is given, the same for the next glyph, and so on. We will
come back to this internal structure of the font files when we deal with the procedure
for installing new fonts.

3.1 Classification of Fonts

Generally speaking, there are two main categories of fonts: serifed and sans serif (also
known as gothic). The serifed fonts are those that have serifs, or little decorative lines at
the end of their strokes, like the default font of this text. The second category is the sans
serif font, which does not have these decorations. The following example makes things
clear:

Computer Modern serifed type Computer Modern sans serif type
Lucida Serifed type Lucida sans serif type
Lucida Serifed EAAnvik& oTot- Lucida sans serif EAAnvik& oToL-

Xelo (greek) xeio (greek)
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The serifs are useful because they serve as a guide to the eye, making reading more
comfortable. That is why they are usually preferred for text work.

Another parameter that categorizes fonts is whether they are of variable widths or
fixed widths. Fixed-width fonts are fonts where each glyph has the same width as all
others, that is, the letter i, for example, has the same width as the letter m. These fonts
often remind us of the typewriter and are usually used for computer program listings:

radii in variable-width serifed font
radii in fixed-width font
radii in variable-width sans serif font

These categories —the serifed, the sans serif, and the typewriter fonts—usually provide
a full set of glyphs—enough to typeset most articles or books. In LATEX, we call them
families, and in order to use them, we use the commands

{\rmfamily text} {\sffamily text} {\ttfamily text}
or alternatively
\textrm{text} \textsf{text} \texttt{text}

for serifed (also called “Roman’’), sans serif and typewriter, respectively.

Inside each of these families, other parameters lead to further classification. Each
of these families is now divided into series. Series have different weights. Weight is the
width of the curves that draw each glyph. Let us first note that the width of these lines
is usually modulated. In some fonts, the modulation is heavy, resulting in high-contrast
fonts, whereas for others the modulation is moderate or sometimes nonexistent.

freary modeatation, moderate modulation and no modulation

However, font families are usually accompanied by a set of glyphs that have overall
heavier lines and are the bold series of the font. The bold series are used for empha-

sis, but their use must be kent to a minimum, as thev make the “pace color’”’ look
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unbalanced We make use of the bold series with the commands
\textbf{text} or {\bfseries text}

Now, inside each series, we have different shapes, such as the italic shape. In ty-
pography, it is very common to want to emphasize something. It may be a single word
or even a full paragraph (such as the statement of a theorem in mathematics). For this
task, we use the italic shape of the type. This is done with the commands

\textit{text} or {\itshape text}
For example, this is written in italic shape. No font family can be considered complete if it
does not come with a companion italic shape. Another way to emphasize, which is also
popular, is with the slanted shape. This is the slanted shape, and it becomes available
with the commands
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\textsl{text} or {\slshape text}

Note that the slanted shape is the same as normal upright shape but is printed with a
slope other than 90 degrees. The italic shape is essentially a different design. Slanted
printing is a simple mathematical transformation. That is why one should not really
pay for slanted type, as TEX can easily print with slope from the upright version of
the font. This will be explained in Chapter 12, where we will discuss techniques of
font installation. The italic shape is something to look for in a (modern) font family. It is
something to help you check how much the designer really thought about typographical
perfection for his font creations. Bold series usually have their own italic shape, but it is
rarely used. We must add here that all of the preceding commands of series and shape
changes can be combined as in

{\bfseries\itshape text} producing fext.

Table 3.1: Family series and shape-changing commands.

Command Correspondsto ... | Example Text
\textrm{...) {\rmfamily ...} Roman Family
\textsf{...) {\sffamily...} Sans Serif Family
\texttt{...} {\ttfamily...} Typewriter Family
\textmd{...} {\mdseries ...} Medium Series
\textbf{...} {\bfseries...} Bold Series
\textupl...} {\upshape ...} Upright Shape
\textit{...} {\itshape...} Italic Shape
\textsl{...} {\slshape...} Slanted Shape
\textsc{...} {\scshape ...} SMALLCAPS SHAPE
\emph{. ..} {\em...} Emphasized
\textnormal{...} | {\normalfont ...} | Normal document font

The commands in the second column are actually declarations. Any declaration
should be used in a local scope unless we want it to globally affect the typesetting of
our document. Given a \declaration, we can create a local scope in the following way:

\begin{declaration}

\end{declaration}

that is, we can turn it into an environment.
We will pause for a moment to talk about a technique of emphasizing that is con-
sidered poor practice. Because of typewriters and the usually incomplete fonts that
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come with word processors, many people have learned to emphasize by underlining
the text. That is really poor, as it disturbs the balance of the page color and makes it look
unprofessional. Even worse, word processors underline without any regard to letters
such as p, q, and others that extend below the writing line (also called ““baseline’). For
example, many times you can hardly distinguish an underlined j from an underlined i.
Although ETgX can produce better underlining if instructed properly, this is not a good
technique for emphasizing. If the user insists on using underline, either the command
\underline or the package ulem by Donald Arseneau may be used. The following ex-
ample shows both ways. Note that the ulem package provides additional commands
such as the \uwvave command.

This is a \uline{test

of the package \textsf{ulem}.
Although underlining is}

\uwave{not} \underline{suggested}

for emphasizing, the user may

find this \uuline{useful} in

certain applications.

This is a test of the package
ulem. Although underlining is
not_suggested for emphasizing,
the user may find this useful in
certain applications.

A very special shape inside a series is the SMa LL Ca p1TA Ls SHA piSmall capitals are
capitals of reduced size usually around the size of the lowercase type. They are a sign
of typographical perfection for the following reasons. First, capitals are hard to read,
and that is why they are avoided (Figure 3.1). The second reason is technical. When
we say reduced size we do not mean plain scaling. Plain scaling will reduce the width
of the lines that make up the glyphs. Thus, the result will have color problems (see
Figure 3.2). True small capitals are scaled in width and height, but the line width is not
scaled by the same factor as the other dimensions. This is why the small capitals must
come as an additional shape of a well-designed font, since the user cannot create them
with simple scaling. Small capitals are used exclusively when we want to set capitals
inside text. For example, we write: spA INand GREECE are both members of ru.

Many commercial fonts come with other shapes as well, such as swash capitals or

CULLILIC I L Ed 1R L o A0 YWELL ODUILIL OO0 OVY

other ornamental shapes:

THESE ARE SWASH CAPITALS

THIS BOOK IS THE FIRST BOOK
THAT PROVIDES A DETAILED DE-
SCRIPTION OF MULTILINGUAL
ISSUES AND USEFUL INFOR-
MATION ABOUT THE OMEGA
AND LAMBDA TYPESETTING EN-
GINES.

Tais Book Is THE FirsT Book THAT
Provibes A DEera 1LED DESCRIPTION
Or MuLTiLINGUA L Issues AND USEFUL
INnrOorRMA TION ABOUT THE OMEGA AND
LA MBDA TYPESETTING ENGINES.

Figure 3.1: All capitals is hard to read.
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TrRUE SmALL CariTALs FAKE SMALL CAPITALS
Figure 3.2: True and fake small capitals.

Thus, in order to instruct ETEX to use a specific type, it is imperative to tell the
program exactly what you want. A command with the following arguments must be
available:

{family}{series}{shape}

Such a command of course exists, and it has one more argument that we will discuss
now. This argument is called encoding. TEX constructs the page that outputs by choosing
the glyphs from a 16 x 16 matrix, so when you type on your keyboard the letter A, TEX
consults a specific entry of this matrix for information about the letter A. The font itself
contains only the information about glyphs in a nonmatrix manner. Thus, a matrix from
the set of the glyphs of the font is constructed during the font installation procedure.
The way the glyphs are laid out in this matrix is called the encoding vector, or encoding
for short. This is a powerful technique that gives us the opportunity to use any number
of glyphs. We only have to switch encoding and a full 16 x 16 matrix of new glyphs
becomes available. The most standard encoding vector is called OT1. In Figure 3.3 we
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Figure 3.3: Computer Modern in OT1 encoding.
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see the matrix for the Computer Modern font. We printed the matrix in eight columns
in order to fit the page. This font has no glyphs (in this encoding) after the 128th entry
of the matrix. Now, we present the font selection command. Suppose that we know that
the Palatino font is named “ppl.”” Then, to select Palatino in medium (not bold) series
in italic shape with the OT1 encoding vector, we issue the command

\usefont{OT1}HpplHm}I{it}

This command can be broken into simpler commands, each of them setting the value
for encoding, family, and so forth separately. This enables us to change only one of the
characteristics of the type that we want to use. The commands are

\fontencoding{0T1}, \fontfamily{ppl}, \fontseries{m}, \fontshape{it}.

These commands must be followed by the \selectfont command in order to take
effect. Of course, if, for example, one sets the font family by, say, \fontfamily{ppl},
then to select the italic shape one can just use the \itshape or \textit commands
discussed earlier. These commands are considered the low-level interface for selecting
fonts and font attributes, as opposed to the high-level commands such as \textit. Most
of the time, the user just needs to load the appropriate package and can forget about
these commands. They are necessary though for difficult tasks when we need several
fonts (such as for the creation of this book). Font packages that are usually available in
a modern installation are described in the table 3.2.

Table 3.2: Standard font packages in modern installations.

Package | Serif Font Sans Serif Font Typewriter Font
avant Default (cmr) AvantGarde, pag | Default (cmtt)
avantgar | AvantGarde, pag Default (cmss) Default (cmtt)
bookman | Bookman, pbk AvantGarde, pag | Courier, pcr
chancery | Zapf Chancery, pzc | Default (cmss) Default (cmtt)
charter Charter, bch Default (cmss) Default (cmtt)
concrete | Concrete, ccr Default (cmss) Default (cmtt)
+ EulerMath
courier Default (cmr) Default (cmss) Courier, pcr
helvet Default (cmr) Helvetica, phv Default (cmtt)
nentrsbk | New Century Default (cmss) Default (cmtt)
Schoolbook-Roman,
pnc
palatcm | Palatino, ppl Default (cmss) Default (cmtt)
+ cmr-Math
palatino | Palatino, ppl Helvetica, phv Courier, pcr
pandora | Pandora, panr Pandora Sans, pss | Default (cmitt)
times Times, ptm Helvetica, phv Courier, pcr
utopia Utopia, put Default (cmss) Default (cmtt)
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Although these packages provide a wealth of fonts, more fonts are available for
special purposes and are usually installed by default. One such case is the fonts pro-
vided by the oldgerm package. This package provides the commands \gothfamily,
\frakfamily, and \swabfamily that give access to the old German fonts ®athildh, al(o
called Terte (Gothisch, also called Textur), §roftur (Fraktur), and Sdwabadyer (Schwabacher)
designed by Yannis Haralambous. For using the fonts locally (such as here), it also
provides the commands \textgoth, \textfrak, and \textswab. If any of the fonts
above are not available in your installation, you can find them in the CTAN or in many
Internet mirrors around the globe. If we really need the low-level interface, then it is
useful to know the parameters necessary, given in Table 3.3. Note that not all series
or shapes are always available for every font. Moreover, some fonts have extra shapes
(such as swash), in which case we need to customize our installation (see Chapter 12).
Note also that some font designers consider outline not just a shape but a family.

» Exercise 3.1 Typeset the following paragraph:

Because of typewriters and the usually incomplete fonts that come
with woRD PROCESSORs, many people have learned to emphasize by
underlining the text. That is really poor as it disturbs the balance of
the “page color”” and makes it look unprofessional.

]

» Exercise 3.2 An old technique of emphasizing is by spacing out the text to be
emphasized. In older times or in countries where italic shapes were not available, the
typographer still preferred to avoid underlining and preferred to space out the text.
This is still in use, but mainly for stylistic reasons. Since it obviously affects the page
color, it should be used with caution, Probably the easiest way of doing this is by using
the letterspace package by Phil Taylor. The package provides the command

\letterspace to size {text to be spaced out by size}

Table 3.3: Font attribute parameters.

Parameter Possible Values

\fontencoding | OT1 (standard Latin), T1 (extended Latin), OT2 (Cyril-
lic), “custom” (such as LGR that selects Greek, LHE that
selects Hebrew, and others)

\fontseries ul (ultra light), el 