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Abstract

This handy reference describes techniques and tricks needed to illuéffgtedocuments, and answers
common user questions about graphics and PostScript fonts. It provides the first full description of the stan-
dard ATEX color and graphics packages, and shows how you can comiiharid PostScript capabilities

to produce beautifully illustrated pages. Following the successful fornEt@BTeX Companionthis new

book will be an invaluableATEX resource for incorporating pictures into text.
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You will learn how to: Incorporate graphic files into ages for general drawing, the book also presents spe-

a IATEX document cific tools for mathematicians, physicists, chemists,
e Program technical diagrams using several differ-engineers, and for people interested in games and mu-
ent languages sic typesetting.

¢ Produce color pictures All the packages and programs described in this book

o Achieve special effects with fragments of embed'are freely available in public software archives, and

ded PostScript the source code for all examples has been placed on

e Make high-quality musical scores and games dia'CTAN, the X archives. (Details in Appendix B)
grams

Michel Goossens is the President of the TeX Users
You will find detailed descriptions of: Important Group (TUG) and a coauthor dhe ATEX Compan-
packages like XYPIC, PSTricks, and METAPOST  jon. His work responsibilities have included LaTeX

e The standard LaTeX color and graphics packagesupport for other scientists. Sebastian Rahtz is Secre-
» PostScript fonts and how to use themAEX tary of TUG, a cofounder of the CTAN archives, and

e The dvips dvi to PostScript driver creator of the X Live CD-ROM. Frank Mittelbach

[}

Ghostscript, the free interpreter that lets you viewjs Manager of theATEX3 Project, in which capac-
or print PostScript files, even if you do not have ajty he oversaw the release ATgX2s. He, too, is
PostScript printer a coauthor ofThe LaTeX Companioras well as the

The authors examine a humber of packages that eﬁd'tor of a series of publications dRols and Tech-

tend or modify ATpX’s basic illustration features, niques for Computer Typesetting
and present hundreds of examples of useful solutionsor more information about this and other books:
to graphics and font problems. In addition to pack-http://www.awl.com/cseng
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PREFACE like IATEX is the best way to usegK, and ATEX is

In this book we describe techniques and tricks of ex—on far the most widely usedeX format. This means

tended ATEX typesetting in the area of graphics an OIthat it attracts those developing new packages (espe-

fonts. We examine how to draw pictures withTEex fr:i”syssgrr]:: :)?E\)/v?::?/\r/éegj/:asslgﬂboj\i[v%ég iﬁ?sﬁ)\;{;](d
and how to incorporate graphics files inATEX doc- y

. ) . (thi li iall material with font se-
ument. We explain how to program pictures usmg(t s applies especially to material to do with font se

METAFONT and METAPOST as well as how to achievrﬁI;ACtlon schemes). We apologize in advance for our

special effects with small fragments of embedded Po JTEX bias to those who appreciate the elegance of

: . e original plain EX format and its derivatives and
Script. We show how to manipulate wholgXTpages fpromise them that most of the packages work well

in PostScript and how to exploit all the features o with any X dialect: the delights of systems like

PostScript Type 1 fonts. And, of course, we also looky - 5 5 <1 b Tricks, XYPIC, and Musigk are
in detail at a whole range of tools for building graph- open to all

ics in TEX itself.
. . We also want to explain why we talk about PostScript
Ti h [ok kup- - . )

EX s the world's premiere markup-based typeset so much. This language has been established for over

ting system, and PostScript is the leading Ianguagea decade as an extremely flexible page-description

for describing the printed page. This book describeﬁanguage and it remains the tool of choice for pro-

how they can produce even more beautiful results Wh?epssional typesetters. Among the features that make
they work together. gX's mathematical capability, yp ' g

its paragraph building, its hyphenation and its pro-it S0 attractive are:
grammable extensibility can cooperate with the graph-’ the quantity, quality, and flexibility of Type 1 fonts;

ical flexibility and the font-handling capabilities of © ¢ dévice-independence and portability of files;
PostScript, to provide a rich partnership for both au- o the quality of graphics and the quantity of drawing

thor and typesetter. We describe dvi-to-PostScript Fhaézc:‘(:gﬁt?e??;rgrir;iriaﬁag;n text:

drivers, look at tools for manipulating PostScript files, ® the mature color- rinl'?in teghnok; )

and discuss in detail the features of the free program’ rp gIe 9y; .
Ghostscript which lets you view or print PostScript e the encapsulation conventions that make it easy to

) ) . ) embed PostScript graphics;
files even if you do not have a PostScript printer. o the availability of screen-based implementations

This volume is not a complete consumer guide to pack- (Display PostScript and Ghostscript/GhostView).
ages. In trying to teach by example we present hun-

dreds of examples of the most useful types of solu- _
tions based on proven and well-known implementa-n the last few years PostScript has spawned an en-

tions. But, in the space available, we cannot providd€rPrising child, the PDF (Portable Document For-
a full manual for every package. Our main aim is mat) Ianguage us_ed by Adobe Acrobat. Designed for
to show how easy it is to use a given package an@Creen display with h)_/pertext fe_a_tures, PDF offers a
whether or not it seems to do what is required, not"€W degree of portability and efficiency. While we do
to dwell on precise details of syntax or run options. N0t cover PDF here ATEX works well in producing
Nevertheless, we have described in more detail a few/ich” PDF documents, and special versions eXT

selected tools that we consider especially important, that produce PDF directly will probably be available
by the time this book is published.
We assume you know somATgX; you cannot read

this book by itself if you have never usegiTbefore. ~ Adain, we apologize to those of you who are disap-
We recommend that you start witATEX: A Docu- pointed not to read aboufTIEX’s association with
ment Preparation System, Second Editibamport, QuickDraw, TrueType fonts, the Windows GDI, HPGL,
1994), and continue witfthe ATEX Companionto PCL, etc, but with so many packages available, we
explore some of the many (non-graphical) package$§@d to make a choice.

available. Please note that the absence of a given package or
tool in this book in no way implies that we consider
Why LATEX, and why PostScript? it as less useful or of inferior quality. We do think,

) ) ) ~ though, that we have included a representative set of
This book is aboutATEX, graphics, and PostScript. tools and packages, and we sincerely hope that you

We believe that the structured approach of a systeny;ij find here one or more subjects to entertain you.
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How this book is arranged 9. The world of color provides full details about the
standard LaTeX color package and also describes
other packages based on it. We also look at some
issues of color design and problems related to
color printing.

This book is subdivided in two basic ways: by ap-
plication area, and by technique. We suggest that all
readers look at Chapter 1 before going any further,
since this introduces how we think about graphics and
summarizes some techniques developed in later chag0. Using PostScript fonts describes the ins and outs
ters. We also suggest you read Chapter 2, which cov-  of using PostScript fonts with LaTeX, including
ers the LaTeX standard graphics package, since the AFMfiles, virtual fonts, font naming, and Multi-
tools for including graphics files will be needed of- ple Master fonts.

ten. 11. PostScript drivers and tools provides a complete

We have tried to make it possible to read each of reference to some of the most commonly used
the other chapters separately; you may prefer to go  free software packages—dvips, ghostscript, the
straight to the chapters that cover your subject area  psultils suite, and programs to convert PostScript
or look at those that describe a particular tool. Three  fonts to PK format.

chapters are dedicated to particular programs and paﬁfﬁally the appendixes contain technical information

ages. that complements the above chapters. They also give
3. Working with METAFONT and METAPOST showthe Internet location of all software described in this
how to exploit the power of Knuth's METAFONT book and show sample sessions to help you download
language; this can work well with LaTeX and it in different ways.
provides unparalleled expressive power for de-

scribing many types of diagrams. Using, and finding, all those packages and pro-
4. Harnessing PostScript insid®TeX: the PSTricks grams

Package describes what we think is the mOSt POWpe gescribe many packages and options that extend
erful sys_tem to integrate LaTeX closely with the or modify IATEX's basic possibilities. In order to
PostScript language. show their action, we must in principle load them all
5. The XYPIC Package introduces a package thaat the same time. For various reasons, however, that
goes to great lengths to define a notation for manys impractical, if not impossible. Indeed, many pack-
kinds of mathematics diagrams and implementsages use a lot of internal variables for which most
itin a generic and portable way. implementations of TeX have fixed limits. In pro-
Then follow three chapters that discuss problems inOIUCIng th!s book we used a d!fferent strategy (pio-
. S neered withThe ATEX Companiot we ran nearly
special application areas and survey some package . .
. ] all the examples as separate jobs and included them
in each: . . .
as EPS files. In almost all cases this was entirely
6. Applications in chemistry, physics, and engineer-automated—the code printed here is exactly that used
ing looks at chemical bonds, Feynman diagramsto prepare the output. To help you run the examples
and circuit diagrams. yourself, each piece oAIpX code also shows the

usepackage’ commands needed to run it.

7. Preparing music scores with TeX considers the
powerful MusixTeX package and some of the supwe have put the source of the examples on CTAN
port programs that you can use to print beautiful(Comprehensive TeX Archive Network—see Appendix
musical scores. B) in the directory info/lgc. Most examples are iden-

8. Playing games is for those who use LaTeX forlified by a number enclosed in a box. .This means
play as well as work: we show how to typeset that the exact code used to create the picture is avail-
chess boards, annotate diagrams for bridge or o€, With the identifying number as filename. Most

card games, or even handle backgammon and cllesarein ATEX source format (with an extension of
Itx) but there are also plaingX files (extension ptx),

Our last three chapters address areas of general intQ(iETAPOST source files (extension mp), MusgixT

est, mpstly not related to particular LaTeX paCkageSpreprocessor source files (extensions abc and mpp),

or subject areas: pic files (extension pic), and m4 sources (extension
m4).
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All the packages and programs described in this bookvithout their work we would never have finished this
are freely available in public software archives; somebook.

are in the public domain, while others are prOteCt(?(\Ne gratefully recognize all our many colleagues in

by copyright. Some programs are only available Nihe X world who developed the packages, not only

?ource fo;m or vxorkl dotr:Iy on certglfn compijtgr plat- those described here, but also the hundreds of oth-
Orms, and you Should be prepared 1or a certain amou&ts that help users typeset their documents faster and
of “getting your hands dirty” in some cases. We also

better. Without the continuous effort of all these en-

cannot guarantee that later versions of packages (fﬁusiasts, X would not be the magnificent and flex-

programs will give results identical_ to those in our ible tool it is today. We tried to do them justice by
book. Many of them are P”der active deVeIOpr_nem’mentioning, when first describing a given package,
and new or changed versions appear several times

Rle original author and/or other major contributors.
year; we completed this book at the end of 1996, ané ¢ J

tested the examples with the versions current at thatVe are greatly indebted to Dwight Aplevitch, Barbara
time. Beeton, Karl Berry, David Carlisle, Malcolm Clark,

. . . L. Peter Deutsch, Denis Girou, John Hobby, Alan
In Appendix B are given full details on how to access

CTAN si dh q load fil g the | Hoenig, Ross Moore, Thorsten Ohl, Kris Rose, Tom
sites and how to download files using the Inter-p i - chris Rowley, Virgil Stokes, Ulrik Vieth,
net. You can also purchase a CD-ROM from the TeX

U G taining imol at f Tex f and Timothy van Zandt for their careful reading of
S€ers Lroup containing implementations ot TeATor, o4, chapters of the manuscript. Their numerous

various systems and many packages and fonts. Thi omments, suggestions, corrections, and hints have

CD-ROM contains all the pac_kages described in thlssubstantially improved the quality of the text.
book andThe LaTeX Companion

On the publishing side, we wish to thank Peter Gor-
don, our editor at Addison Wesley Longman, Inc.,
who gave us much-needed support and encourage-
This book has two sources. First, it descends from anent over the three years duration of this project. When
survey by Sebastian Rahtz gfX'and graphics orig- it came to production, Avanda Peters and Rosa Gon-
inally prepared for theg@X eter conference in 1988, zalez were unfailingly patient with our idiosyncrasies
revised many times and distributed as a technical reand steered us safely to completion. Katrina Avery
port in 1989 by Southampton University Computer edited our dubious prose into real English, and Art
Science Department, and from Rahtz’ ongoing supOgawa took great care in overseeing the typesetting
port and documentation for using PostScript fonts inand the color pages; we greatly appreciate their work.
IATEX. Second, it descends from material that Michel

Goossens,. Frank Mittelbach, and Alexa_nder Samariftaedback

could not include inThe ATEX Companion It be-

came clear, long before that book was finished, tha¥Ve would like to ask you, dear reader, for your col-

it could not do full justice to graphics and PostScriptlaboration. We kindly invite you to send your com-
and that another book (at least) would be needed. Thigents, suggestions, or remarks to any of the authors.
book was conceived, born, and brought up at CERNYVe shall be glad to correct any mistakes or oversights
arising from text-processing support for this great labn a future edition, and are open to suggestions for

oratory by Michel Goossens, assisted in 1993—1994mprovements or the inclusion of important develop-
by Sebastian Rahtz. ments we may have overlooked. We will maintain a

_ ist of errata in a file called grphcomp.err in tHETEX
We have many people to thank. Our primary debt, O#distribution, and this will contain current addresses

course, is to the authors of the programs and paCkfor the authors.
ages we describe. Every author whom we contacted

to discuss problems provided us with practical help

in the spirit of the EX community, and often gave us

permission to reuse examples from their documenta-

tion.
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