
TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.i

The LaTEX Companion
Second Edition



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.ii

Addison-Wesley Series on
Tools and Techniques for Computer Typesetting

This series focuses on tools and techniques needed for computer typesetting and informa-
tion processing with traditional and new media. Books in the series address the practical
needs of both users and system developers. Initial titles comprise handy references for
LaTEX users; forthcoming works will expand that core. Ultimately, the series will cover other
typesetting and information processing systems, as well, especially insofar as those sys-
tems offer unique value to the scientific and technical community. The series goal is to
enhance your ability to produce, maintain, manipulate, or reuse articles, papers, reports,
proposals, books, and other documents with professional quality.

Ideas for this series should be directed to the editor: mittelbach@aw.com.
Send all other comments to the publisher: awprofessional@aw.com.

Series Editor

Frank Mittelbach
Manager LATEX3 Project, Germany

Editorial Board

Jacques André
Irisa/Inria-Rennes, France

Barbara Beeton
Editor, TUGboat, USA

David Brailsford
University of Nottingham,

UK

Tim Bray
Textuality Services, Canada

Peter Flynn
University College, Cork,

Ireland

Leslie Lamport
Creator of LATEX, USA

Chris Rowley
Open University, UK

Richard Rubinstein
Human Factors

International, USA

Paul Stiff
University of Reading, UK

Series Titles

Guide to LATEX, Fourth Edition, by Helmut Kopka and Patrick W. Daly

The LATEX Companion, Second Edition, by Frank Mittelbach and Michel Goossens
with Johannes Braams, David Carlisle, and Chris Rowley

The LATEX Graphics Companion, by Michel Goossens, Sebastian Rahtz, and Frank Mittelbach

The LATEX Web Companion, by Michel Goossens and Sebastian Rahtz

Also from Addison-Wesley:

LATEX: A Document Preparation System, Second Edition, by Leslie Lamport

The Unicode Standard, Version 4.0, by the Unicode Consortium



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.iii

The LaTEX Companion
Second Edition

Frank Mittelbach
LATEX3 Project, Mainz, Germany

Michel Goossens
CERN, Geneva, Switzerland

with Johannes Braams, David Carlisle,
and Chris Rowley

and contributions by
Christine Detig and Joachim Schrod

Boston • San Francisco • New York • Toronto • Montreal
London • Munich • Paris • Madrid

Capetown • Sydney • Tokyo • Singapore • Mexico City



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.iv

Many of the designations used by manufacturers and sellers to distinguish their
products are claimed as trademarks. Where those designations appear in this book, and
Addison-Wesley was aware of a trademark claim, the designations have been printed with
initial capital letters or in all capitals.

The authors and publisher have taken care in the preparation of this book, but make no
expressed or implied warranty of any kind and assume no responsibility for errors or
omissions. No liability is assumed for incidental or consequential damages in connection
with or arising out of the use of the information or programs contained herein.

The publisher offers discounts on this book when ordered in quantity for bulk purchases
and special sales. For more information, please contact:

U.S. Corporate and Government Sales
(800) 382-3419
corpsales@pearsontechgroup.com

For sales outside of the U.S., please contact:

International Sales
(317) 581-3793
international@pearsontechgroup.com

Visit Addison-Wesley on the Web: www.awprofessional.com

Library of Congress Cataloging-in-Publication Data

Mittelbach, Frank.
The LaTeX Companion.– 2nd ed. / Frank Mittelbach and Michel Goossens,

with Johannes Braams, David Carlisle, and Chris Rowley.
p. cm.

Goossens’ name appears first on the earlier edition.
Includes bibliographical references and index.
ISBN 0-201-36299-6 (pbk. : alk. paper)

1. LaTeX (Computer file) 2. Computerized typesetting. I. Goossens,
Michel. II. Rowley, Chris, 1948- III. Title.

Z253.4.L38G66 2004
686.2’2544536–dc22

2003070810

Copyright © 2004 by Pearson Education, Inc.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form, or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior consent of the publisher.
Printed in the United States of America. Published simultaneously in Canada.

For information on obtaining permission for use of material from this work, please
submit a written request to:

Pearson Education, Inc.
Rights and Contracts Department
75 Arlington Street, Suite 300
Boston, MA 02116
Fax: (617) 848-7047

ISBN 0-201-36299-6
Text printed on recycled paper

1 2 3 4 5 6 7 8 9 10—CRW—0807060504

First printing, April 2004



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.v

We dedicate this book to the memory of Michael Downes (1958–2003),
a great friend and wonderful colleague on the LaTEX Team.
His thoughtful contributions to our work and our lives are diverse
and profound. Moreover, he brightens the lives of countless grateful
(LA)TEX users through the wisdom built into his support for all
aspects of mathematical typesetting—very many masterpieces of the
publishing art will stand for ever as superb memorials to his quiet
but deep insights.



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.vi



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.vii

Contents

List of Figures xix

List of Tables xxi

Preface xxv

1 Introduction 1
1.1 A brief history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Today’s system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 Working with this book . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1.3.1 What’s here . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.3.2 Typographic conventions . . . . . . . . . . . . . . . . . . . . . 11
1.3.3 Using the examples . . . . . . . . . . . . . . . . . . . . . . . . 14

2 The Structure of a LATEX Document 15
2.1 The structure of a source file . . . . . . . . . . . . . . . . . . . . . . . 15

2.1.1 Processing of options and packages . . . . . . . . . . . . . . 17
2.1.2 Splitting the source file into parts . . . . . . . . . . . . . . . 18
2.1.3 Combining several files . . . . . . . . . . . . . . . . . . . . . . 20
2.1.4 optional—Providing variants in the document source . . . 21

2.2 Sectioning commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.2.1 Numbering headings . . . . . . . . . . . . . . . . . . . . . . . 24
2.2.2 Formatting headings . . . . . . . . . . . . . . . . . . . . . . . 27
2.2.3 Changing fixed heading texts . . . . . . . . . . . . . . . . . . 34
2.2.4 fncychap—Predefined chapter heading layouts . . . . . . . 34
2.2.5 quotchap—Mottos on chapters . . . . . . . . . . . . . . . . . 35
2.2.6 titlesec—A different approach to headings . . . . . . . . . . 36



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.viii

viii Contents

2.3 Table of contents structures . . . . . . . . . . . . . . . . . . . . . . . . 45
2.3.1 Entering information into the contents files . . . . . . . . . 46
2.3.2 Typesetting a contents list . . . . . . . . . . . . . . . . . . . . 49
2.3.3 Combining contents lists . . . . . . . . . . . . . . . . . . . . . 52
2.3.4 Providing additional contents files . . . . . . . . . . . . . . . 54
2.3.5 shorttoc—Summary table of contents . . . . . . . . . . . . . 55
2.3.6 minitoc—Multiple tables of contents . . . . . . . . . . . . . . 56
2.3.7 titletoc—A different approach to contents lists . . . . . . . 58

2.4 Managing references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
2.4.1 showkeys—Displaying the reference keys . . . . . . . . . . 68
2.4.2 varioref—More flexible cross-references . . . . . . . . . . . . 68
2.4.3 prettyref—Adding frills to references . . . . . . . . . . . . . 75
2.4.4 titleref—Non-numerical references . . . . . . . . . . . . . . . 76
2.4.5 hyperref—Active references . . . . . . . . . . . . . . . . . . . 78
2.4.6 xr—References to external documents . . . . . . . . . . . . 78

3 Basic Formatting Tools 79
3.1 Phrases and paragraphs . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

3.1.1 xspace—Gentle spacing after a macro . . . . . . . . . . . . . 80
3.1.2 ellipsis, lips—Marks of omission . . . . . . . . . . . . . . . . 81
3.1.3 amsmath—Nonbreaking dashes . . . . . . . . . . . . . . . . . 83
3.1.4 relsize—Relative changes to the font size . . . . . . . . . . 83
3.1.5 textcase—Change case of text intelligently . . . . . . . . . . 85
3.1.6 ulem—Emphasize via underline . . . . . . . . . . . . . . . . . 87
3.1.7 soul—Letterspacing or stealing sheep . . . . . . . . . . . . . 88
3.1.8 url—Typesetting URLs, path names, and the like . . . . . . 93
3.1.9 euro—Converting and typesetting currencies . . . . . . . . 96
3.1.10 lettrine—Dropping your capital . . . . . . . . . . . . . . . . . 99
3.1.11 Paragraph justification in LaTEX . . . . . . . . . . . . . . . . . 102
3.1.12 ragged2e—Enhancing justification . . . . . . . . . . . . . . . 105
3.1.13 setspace—Changing interline spacing . . . . . . . . . . . . . 106
3.1.14 picinpar—Making rectangular holes . . . . . . . . . . . . . . 108

3.2 Footnotes, endnotes, and marginals . . . . . . . . . . . . . . . . . . . 109
3.2.1 Using standard footnotes . . . . . . . . . . . . . . . . . . . . 110
3.2.2 Customizing standard footnotes . . . . . . . . . . . . . . . . 112
3.2.3 ftnright—Right footnotes in a two-column environment . . 114
3.2.4 footmisc—Various footnotes styles . . . . . . . . . . . . . . 114
3.2.5 perpage—Resetting counters on a “per-page” basis . . . . 120
3.2.6 manyfoot—Independent footnotes . . . . . . . . . . . . . . . 122
3.2.7 endnotes—An alternative to footnotes . . . . . . . . . . . . 125
3.2.8 Marginal notes . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

3.3 List structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
3.3.1 Modifying the standard lists . . . . . . . . . . . . . . . . . . . 128
3.3.2 paralist—Extended list environments . . . . . . . . . . . . . 132



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.ix

Contents ix

3.3.3 amsthm—Providing headed lists . . . . . . . . . . . . . . . . 138
3.3.4 Making your own lists . . . . . . . . . . . . . . . . . . . . . . . 144

3.4 Simulating typed text . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
3.4.1 Simple verbatim extensions . . . . . . . . . . . . . . . . . . . 152
3.4.2 upquote—Computer program style quoting . . . . . . . . . 153
3.4.3 fancyvrb—Highly customizable verbatim environments . . 155
3.4.4 listings—Pretty-printing program code . . . . . . . . . . . . 168

3.5 Lines and columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
3.5.1 lineno—Numbering lines of text . . . . . . . . . . . . . . . . 176
3.5.2 parallel—Two text streams aligned . . . . . . . . . . . . . . . 181
3.5.3 multicol—A flexible way to handle multiple columns . . . 184
3.5.4 changebar—Adding revision bars to documents . . . . . . 189

4 The Layout of the Page 193
4.1 Geometrical dimensions of the layout . . . . . . . . . . . . . . . . . . 193
4.2 Changing the layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

4.2.1 layouts—Displaying your layout . . . . . . . . . . . . . . . . 199
4.2.2 A collection of page layout packages . . . . . . . . . . . . . 202
4.2.3 typearea—A traditional approach . . . . . . . . . . . . . . . 203
4.2.4 geometry—Layout specification with auto-completion . . . 206
4.2.5 lscape—Typesetting individual pages in landscape mode . 211
4.2.6 crop—Producing trimming marks . . . . . . . . . . . . . . . 212

4.3 Dynamic page data: page numbers and marks . . . . . . . . . . . . . 215
4.3.1 LaTEX page numbers . . . . . . . . . . . . . . . . . . . . . . . . 215
4.3.2 lastpage—A way to reference it . . . . . . . . . . . . . . . . . 216
4.3.3 chappg—Page numbers by chapters . . . . . . . . . . . . . . 216
4.3.4 LaTEX mark commands . . . . . . . . . . . . . . . . . . . . . . . 217
4.3.5 extramarks—Providing new marks . . . . . . . . . . . . . . . 220

4.4 Page styles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
4.4.1 The low-level page style interface . . . . . . . . . . . . . . . 223
4.4.2 fancyhdr—Customizing page styles . . . . . . . . . . . . . . 224
4.4.3 truncate—Truncate text to a given length . . . . . . . . . . . 232

4.5 Visual formatting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
4.5.1 nextpage—Extensions to \clearpage . . . . . . . . . . . . . 235

4.6 Doing layout with class . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
4.6.1 KOMA-Script—A drop-in replacement for article et al. . . . 236
4.6.2 memoir—Producing complex publications . . . . . . . . . . 237

5 Tabular Material 239
5.1 Standard LaTEX environments . . . . . . . . . . . . . . . . . . . . . . . . 240

5.1.1 Using the tabbing environment . . . . . . . . . . . . . . . . 241
5.1.2 Using the tabular environment . . . . . . . . . . . . . . . . 242

5.2 array—Extending the tabular environments . . . . . . . . . . . . . . 243
5.2.1 Examples of preamble commands . . . . . . . . . . . . . . . 244



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.x

x Contents

5.2.2 Defining new column specifiers . . . . . . . . . . . . . . . . . 248
5.3 Calculating column widths . . . . . . . . . . . . . . . . . . . . . . . . . 249

5.3.1 Explicit calculation of column widths . . . . . . . . . . . . . 250
5.3.2 tabularx—Automatic calculation of column widths . . . . . 251
5.3.3 tabulary—Column widths based on content . . . . . . . . . 253
5.3.4 Differences between tabular* , tabularx , and tabulary 255

5.4 Multipage tabular material . . . . . . . . . . . . . . . . . . . . . . . . . 255
5.4.1 supertabular—Making multipage tabulars . . . . . . . . . . 256
5.4.2 longtable—Alternative multipage tabulars . . . . . . . . . . 259

5.5 Color in tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
5.6 Customizing table rules and spacing . . . . . . . . . . . . . . . . . . . 265

5.6.1 Colored table rules . . . . . . . . . . . . . . . . . . . . . . . . . 265
5.6.2 Variable-width rules . . . . . . . . . . . . . . . . . . . . . . . . 266
5.6.3 hhline—Combining horizontal and vertical lines . . . . . . 266
5.6.4 arydshln—Dashed rules . . . . . . . . . . . . . . . . . . . . . . 267
5.6.5 tabls—Controlling row spacing . . . . . . . . . . . . . . . . . 269
5.6.6 booktabs—Formal ruled tables . . . . . . . . . . . . . . . . . 269

5.7 Further extensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
5.7.1 multirow—Vertical alignment in tables . . . . . . . . . . . . 273
5.7.2 dcolumn—Decimal column alignments . . . . . . . . . . . . 274

5.8 Footnotes in tabular material . . . . . . . . . . . . . . . . . . . . . . . 277
5.8.1 Using minipage footnotes with tables . . . . . . . . . . . . . 277
5.8.2 threeparttable—Setting table and notes together . . . . . . 278

5.9 Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
5.9.1 Managing tables with wide entries . . . . . . . . . . . . . . . 279
5.9.2 Tables inside tables . . . . . . . . . . . . . . . . . . . . . . . . 280

6 Mastering Floats 283
6.1 Understanding float parameters . . . . . . . . . . . . . . . . . . . . . . 284
6.2 Float placement control . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

6.2.1 placeins—Preventing floats from crossing a barrier . . . . 288
6.2.2 afterpage—Taking control at the page boundary . . . . . . 289
6.2.3 endfloat—Placing figures and tables at the end . . . . . . . 289

6.3 Extensions to LaTEX’s float concept . . . . . . . . . . . . . . . . . . . . 291
6.3.1 float—Creating new float types . . . . . . . . . . . . . . . . . 291
6.3.2 caption—For nonfloating figures and tables . . . . . . . . . 295
6.3.3 rotating—Rotating floats . . . . . . . . . . . . . . . . . . . . . 296
6.3.4 rotfloat—Combining float and rotating . . . . . . . . . . . . 298

6.4 Inline floats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298
6.4.1 wrapfig—Wrapping text around a figure . . . . . . . . . . . 299
6.4.2 picins—Placing pictures inside the text . . . . . . . . . . . . 302

6.5 Controlling the float caption . . . . . . . . . . . . . . . . . . . . . . . . 306
6.5.1 caption—Customizing your captions . . . . . . . . . . . . . 308
6.5.2 subfig—Substructuring floats . . . . . . . . . . . . . . . . . . 315



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xi

Contents xi

6.5.3 subfloat—Sub-numbering floats . . . . . . . . . . . . . . . . . 321
6.5.4 sidecap—Place captions sideways . . . . . . . . . . . . . . . 323
6.5.5 fltpage—Captions on a separate page . . . . . . . . . . . . . 325

7 Fonts and Encodings 327
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

7.1.1 The history of LaTEX’s font selection scheme (NFSS) . . . . . 327
7.1.2 Input and output encodings . . . . . . . . . . . . . . . . . . . 329

7.2 Understanding font characteristics . . . . . . . . . . . . . . . . . . . . 331
7.2.1 Monospaced and proportional fonts . . . . . . . . . . . . . . 331
7.2.2 Serifed and sans serif fonts . . . . . . . . . . . . . . . . . . . 332
7.2.3 Font families and their attributes . . . . . . . . . . . . . . . . 333
7.2.4 Font encodings . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

7.3 Using fonts in text . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337
7.3.1 Standard LaTEX font commands . . . . . . . . . . . . . . . . . 338
7.3.2 Combining standard font commands . . . . . . . . . . . . . 343
7.3.3 Font commands versus declarations . . . . . . . . . . . . . . 344
7.3.4 Accessing all characters of a font . . . . . . . . . . . . . . . . 345
7.3.5 Changing the default text fonts . . . . . . . . . . . . . . . . . 346
7.3.6 LaTEX 2.09 font commands . . . . . . . . . . . . . . . . . . . . 347

7.4 Using fonts in math . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
7.4.1 Special math alphabet identifiers . . . . . . . . . . . . . . . . 348
7.4.2 Text font commands in math . . . . . . . . . . . . . . . . . . 351
7.4.3 Mathematical formula versions . . . . . . . . . . . . . . . . . 352

7.5 Standard LaTEX font support . . . . . . . . . . . . . . . . . . . . . . . . 353
7.5.1 Computer Modern—The LaTEX standard fonts . . . . . . . . 353
7.5.2 inputenc—Selecting the input encoding . . . . . . . . . . . . 357
7.5.3 fontenc—Selecting font encodings . . . . . . . . . . . . . . . 361
7.5.4 textcomp—Providing additional text symbols . . . . . . . . 362
7.5.5 exscale—Scaling large operators . . . . . . . . . . . . . . . . 368
7.5.6 tracefnt—Tracing the font selection . . . . . . . . . . . . . . 368
7.5.7 nfssfont.tex—Displaying font tables and samples . . . . . 369

7.6 PSNFSS—PostScript fonts with LaTEX . . . . . . . . . . . . . . . . . . . 370
7.6.1 Font samples for fonts supported by PSNFSS . . . . . . . . 373
7.6.2 mathptmx—Times Roman in math and text . . . . . . . . . 376
7.6.3 mathpazo—Palatino in math and text . . . . . . . . . . . . . 377
7.6.4 pifont—Accessing Pi and Symbol fonts . . . . . . . . . . . . 378

7.7 A collection of font packages . . . . . . . . . . . . . . . . . . . . . . . 381
7.7.1 eco—Old-style numerals with Computer Modern . . . . . . 381
7.7.2 ccfonts, concmath—The Concrete fonts . . . . . . . . . . . . 383
7.7.3 cmbright—The Computer Modern Bright fonts . . . . . . . 385
7.7.4 luximono—A general-purpose typewriter font . . . . . . . . 386
7.7.5 txfonts—Alternative support for Times Roman . . . . . . . 388
7.7.6 pxfonts—Alternative support for Palatino . . . . . . . . . . 390



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xii

xii Contents

7.7.7 The Fourier-GUTenberg fonts . . . . . . . . . . . . . . . . . . 391
7.7.8 The URW Antiqua and Grotesk fonts . . . . . . . . . . . . . 393
7.7.9 yfonts—Typesetting with Old German fonts . . . . . . . . . 394
7.7.10 euler, eulervm—Accessing the Euler fonts . . . . . . . . . . 396

7.8 The LaTEX world of symbols . . . . . . . . . . . . . . . . . . . . . . . . . 399
7.8.1 dingbat—A selection of hands . . . . . . . . . . . . . . . . . 400
7.8.2 wasysym—Waldi’s symbol font . . . . . . . . . . . . . . . . . 401
7.8.3 marvosym—Interface to the MarVoSym font . . . . . . . . . 401
7.8.4 bbding—A METAFONT alternative to Zapf Dingbats . . . . 403
7.8.5 ifsym—Clocks, clouds, mountains, and other symbols . . . 403
7.8.6 tipa—International Phonetic Alphabet symbols . . . . . . . 405
7.8.7 Typesetting the euro symbol (€) . . . . . . . . . . . . . . . . 407

7.9 The low-level interface . . . . . . . . . . . . . . . . . . . . . . . . . . . 412
7.9.1 Setting individual font attributes . . . . . . . . . . . . . . . . 413
7.9.2 Setting several font attributes . . . . . . . . . . . . . . . . . . 417
7.9.3 Automatic substitution of fonts . . . . . . . . . . . . . . . . 418
7.9.4 Using low-level commands in the document . . . . . . . . . 418

7.10 Setting up new fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419
7.10.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419
7.10.2 Naming those thousands of fonts . . . . . . . . . . . . . . . 420
7.10.3 Declaring new font families and font shape groups . . . . 421
7.10.4 Modifying font families and font shape groups . . . . . . . 429
7.10.5 Declaring new font encoding schemes . . . . . . . . . . . . . 430
7.10.6 Internal file organization . . . . . . . . . . . . . . . . . . . . . 431
7.10.7 Declaring new fonts for use in math . . . . . . . . . . . . . . 432
7.10.8 Example: Defining your own .fd files . . . . . . . . . . . . . 437
7.10.9 The order of declaration . . . . . . . . . . . . . . . . . . . . . 439

7.11 LaTEX’s encoding models . . . . . . . . . . . . . . . . . . . . . . . . . . . 440
7.11.1 Character data within the LaTEX system . . . . . . . . . . . . 440
7.11.2 LaTEX’s internal character representation (LICR) . . . . . . . 442
7.11.3 Input encodings . . . . . . . . . . . . . . . . . . . . . . . . . . 443
7.11.4 Output encodings . . . . . . . . . . . . . . . . . . . . . . . . . 447

7.12 Compatibility packages for very old documents . . . . . . . . . . . . 463
7.12.1 oldlfont, rawfonts, newlfont—Processing old documents . 463
7.12.2 latexsym—Providing symbols from LaTEX 2.09 lasy fonts . 464

8 Higher Mathematics 465
8.1 Introduction to AMS-LaTEX . . . . . . . . . . . . . . . . . . . . . . . . . 466
8.2 Display and alignment structures for equations . . . . . . . . . . . . 468

8.2.1 Comparison with standard LaTEX . . . . . . . . . . . . . . . . 470
8.2.2 A single equation on one line . . . . . . . . . . . . . . . . . . 471
8.2.3 A single equation on several lines: no alignment . . . . . . 471
8.2.4 A single equation on several lines: with alignment . . . . . 473
8.2.5 Equation groups without alignment . . . . . . . . . . . . . . 474



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xiii

Contents xiii

8.2.6 Equation groups with simple alignment . . . . . . . . . . . . 475
8.2.7 Multiple alignments: align and flalign . . . . . . . . . . . 475
8.2.8 Display environments as mini-pages . . . . . . . . . . . . . . 477
8.2.9 Interrupting displays: \intertext . . . . . . . . . . . . . . . 479
8.2.10 Vertical space and page breaks in and around displays . . 479
8.2.11 Equation numbering and tags . . . . . . . . . . . . . . . . . . 482
8.2.12 Fine-tuning tag placement . . . . . . . . . . . . . . . . . . . . 483
8.2.13 Subordinate numbering sequences . . . . . . . . . . . . . . . 484
8.2.14 Resetting the equation counter . . . . . . . . . . . . . . . . . 485

8.3 Matrix-like environments . . . . . . . . . . . . . . . . . . . . . . . . . . 485
8.3.1 The cases environment . . . . . . . . . . . . . . . . . . . . . 486
8.3.2 The matrix environments . . . . . . . . . . . . . . . . . . . . . 486
8.3.3 Stacking in subscripts and superscripts . . . . . . . . . . . . 487
8.3.4 Commutative diagrams . . . . . . . . . . . . . . . . . . . . . . 488
8.3.5 delarray—Delimiters surrounding an array . . . . . . . . . . 489

8.4 Compound structures and decorations . . . . . . . . . . . . . . . . . 490
8.4.1 Decorated arrows . . . . . . . . . . . . . . . . . . . . . . . . . 490
8.4.2 Continued fractions . . . . . . . . . . . . . . . . . . . . . . . . 490
8.4.3 Boxed formulas . . . . . . . . . . . . . . . . . . . . . . . . . . . 491
8.4.4 Limiting positions . . . . . . . . . . . . . . . . . . . . . . . . . 491
8.4.5 Multiple integral signs . . . . . . . . . . . . . . . . . . . . . . 492
8.4.6 Modular relations . . . . . . . . . . . . . . . . . . . . . . . . . 492
8.4.7 Fractions and generalizations . . . . . . . . . . . . . . . . . . 493
8.4.8 Dottier accents . . . . . . . . . . . . . . . . . . . . . . . . . . . 494
8.4.9 amsxtra—Accents as superscripts . . . . . . . . . . . . . . . 495
8.4.10 Extra decorations . . . . . . . . . . . . . . . . . . . . . . . . . 495

8.5 Variable symbol commands . . . . . . . . . . . . . . . . . . . . . . . . 495
8.5.1 Ellipsis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496
8.5.2 Horizontal extensions . . . . . . . . . . . . . . . . . . . . . . . 497
8.5.3 Vertical extensions . . . . . . . . . . . . . . . . . . . . . . . . . 498

8.6 Words in mathematics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499
8.6.1 The \text command . . . . . . . . . . . . . . . . . . . . . . . 499
8.6.2 Operator names . . . . . . . . . . . . . . . . . . . . . . . . . . 499

8.7 Fine-tuning the mathematical layout . . . . . . . . . . . . . . . . . . . 502
8.7.1 Controlling the automatic sizing and spacing . . . . . . . . 502
8.7.2 Sub-formulas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503
8.7.3 Big-g delimiters . . . . . . . . . . . . . . . . . . . . . . . . . . . 504
8.7.4 Radical movements . . . . . . . . . . . . . . . . . . . . . . . . 504
8.7.5 Ghostbusters™ . . . . . . . . . . . . . . . . . . . . . . . . . . . 505
8.7.6 Horizontal spaces . . . . . . . . . . . . . . . . . . . . . . . . . 507

8.8 Fonts in formulas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508
8.8.1 Additional math font commands . . . . . . . . . . . . . . . . 509
8.8.2 bm—Making bold . . . . . . . . . . . . . . . . . . . . . . . . . 510
8.8.3 A collection of math font set-ups . . . . . . . . . . . . . . . . 513



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xiv

xiv Contents

8.9 Symbols in formulas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524
8.9.1 Mathematical symbol classes . . . . . . . . . . . . . . . . . . 524
8.9.2 Letters, numerals, and other Ordinary symbols . . . . . . . 526
8.9.3 Mathematical accents . . . . . . . . . . . . . . . . . . . . . . . 529
8.9.4 Binary operator symbols . . . . . . . . . . . . . . . . . . . . . 529
8.9.5 Relation symbols . . . . . . . . . . . . . . . . . . . . . . . . . . 531
8.9.6 Punctuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535
8.9.7 Operator symbols . . . . . . . . . . . . . . . . . . . . . . . . . 536
8.9.8 Opening and Closing symbols . . . . . . . . . . . . . . . . . . 537

9 LATEX in a Multilingual Environment 539
9.1 TEX and non-English languages . . . . . . . . . . . . . . . . . . . . . . 539

9.1.1 Language-related aspects of typesetting . . . . . . . . . . . 541
9.1.2 Culture-related aspects of typesetting . . . . . . . . . . . . . 542
9.1.3 Babel—LaTEX speaks multiple languages . . . . . . . . . . . . 542

9.2 The babel user interface . . . . . . . . . . . . . . . . . . . . . . . . . . 543
9.2.1 Setting or getting the current language . . . . . . . . . . . . 544
9.2.2 Handling shorthands . . . . . . . . . . . . . . . . . . . . . . . 547
9.2.3 Language attributes . . . . . . . . . . . . . . . . . . . . . . . . 549

9.3 User commands provided by language options . . . . . . . . . . . . 550
9.3.1 Translations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550
9.3.2 Available shorthands . . . . . . . . . . . . . . . . . . . . . . . 550
9.3.3 Language-specific commands . . . . . . . . . . . . . . . . . . 558
9.3.4 Layout considerations . . . . . . . . . . . . . . . . . . . . . . . 564
9.3.5 Languages and font encoding . . . . . . . . . . . . . . . . . . 566

9.4 Support for non-Latin alphabets . . . . . . . . . . . . . . . . . . . . . 569
9.4.1 The Cyrillic alphabet . . . . . . . . . . . . . . . . . . . . . . . 569
9.4.2 The Greek alphabet . . . . . . . . . . . . . . . . . . . . . . . . 574
9.4.3 The Hebrew alphabet . . . . . . . . . . . . . . . . . . . . . . . 576

9.5 Tailoring babel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579
9.5.1 Hyphenating in several languages . . . . . . . . . . . . . . . 580
9.5.2 The package file . . . . . . . . . . . . . . . . . . . . . . . . . . 581
9.5.3 The structure of the babel language definition file . . . . . 582

9.6 Other approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591
9.6.1 More complex languages . . . . . . . . . . . . . . . . . . . . . 591
9.6.2 Omega . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592

10 Graphics Generation and Manipulation 593
10.1 Producing portable graphics and ornaments . . . . . . . . . . . . . . 595

10.1.1 boxedminipage—Boxes with frames . . . . . . . . . . . . . . 595
10.1.2 shadow—Boxes with shadows . . . . . . . . . . . . . . . . . . 595
10.1.3 fancybox—Ornamental boxes . . . . . . . . . . . . . . . . . . 596
10.1.4 epic—An enhanced picture environment . . . . . . . . . . 600
10.1.5 eepic—Extending the epic package . . . . . . . . . . . . . . . 607
10.1.6 Special-purpose languages . . . . . . . . . . . . . . . . . . . . 611



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xv

Contents xv

10.2 LaTEX’s device-dependent graphics support . . . . . . . . . . . . . . . 613
10.2.1 Options for graphics and graphicx . . . . . . . . . . . . . . . 614
10.2.2 The \includegraphics syntax in the graphics package . 616
10.2.3 The \includegraphics syntax in the graphicx package . 618
10.2.4 Setting default key values for the graphicx package . . . . 623
10.2.5 Declarations guiding the inclusion of images . . . . . . . . 624
10.2.6 A caveat: Encapsulation is important . . . . . . . . . . . . . 627

10.3 Manipulating graphical objects in LaTEX . . . . . . . . . . . . . . . . . 628
10.3.1 Scaling a LaTEX box . . . . . . . . . . . . . . . . . . . . . . . . . 628
10.3.2 Resizing to a given size . . . . . . . . . . . . . . . . . . . . . . 629
10.3.3 Rotating a LaTEX box . . . . . . . . . . . . . . . . . . . . . . . . 630
10.3.4 rotating—Revisited . . . . . . . . . . . . . . . . . . . . . . . . 633

10.4 Display languages: PostScript, PDF, and SVG . . . . . . . . . . . . . . 634
10.4.1 The PostScript language . . . . . . . . . . . . . . . . . . . . . 635
10.4.2 The dvips PostScript driver . . . . . . . . . . . . . . . . . . . 637
10.4.3 pspicture—An enhanced picture environment for dvips . 638
10.4.4 The Portable Document Format . . . . . . . . . . . . . . . . . 642
10.4.5 Scalable Vector Graphics . . . . . . . . . . . . . . . . . . . . . 644

11 Index Generation 647
11.1 Syntax of the index entries . . . . . . . . . . . . . . . . . . . . . . . . . 648

11.1.1 Simple index entries . . . . . . . . . . . . . . . . . . . . . . . . 650
11.1.2 Generating subentries . . . . . . . . . . . . . . . . . . . . . . . 650
11.1.3 Page ranges and cross-references . . . . . . . . . . . . . . . . 651
11.1.4 Controlling the presentation form . . . . . . . . . . . . . . . 651
11.1.5 Printing special characters . . . . . . . . . . . . . . . . . . . . 652
11.1.6 Creating a glossary . . . . . . . . . . . . . . . . . . . . . . . . 653
11.1.7 Defining your own index commands . . . . . . . . . . . . . . 653
11.1.8 Special considerations . . . . . . . . . . . . . . . . . . . . . . 654

11.2 makeindex—A program to format and sort indexes . . . . . . . . . 654
11.2.1 Generating the formatted index . . . . . . . . . . . . . . . . . 655
11.2.2 Detailed options of the MakeIndex program . . . . . . . . . 655
11.2.3 Error messages . . . . . . . . . . . . . . . . . . . . . . . . . . . 658
11.2.4 Customizing the index with MakeIndex . . . . . . . . . . . . 659
11.2.5 MakeIndex pitfalls . . . . . . . . . . . . . . . . . . . . . . . . . 665

11.3 xindy—An alternative to MakeIndex . . . . . . . . . . . . . . . . . . . 666
11.3.1 Generating the formatted index with xindy . . . . . . . . . 668
11.3.2 International indexing with xindy . . . . . . . . . . . . . . . 669
11.3.3 Modules for common tasks . . . . . . . . . . . . . . . . . . . 671
11.3.4 Style files for individual solutions . . . . . . . . . . . . . . . 673

11.4 Enhancing the index with LaTEX features . . . . . . . . . . . . . . . . . 679
11.4.1 Modifying the layout . . . . . . . . . . . . . . . . . . . . . . . 679
11.4.2 showidx, repeatindex, tocbibind, indxcite—Little helpers . 680
11.4.3 index—Producing multiple indexes . . . . . . . . . . . . . . 681



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xvi

xvi Contents

12 Managing Citations 683
12.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 683

12.1.1 Bibliographical reference schemes . . . . . . . . . . . . . . . 684
12.1.2 Markup structure for citations and bibliography . . . . . . 686
12.1.3 Using BIBTEX to produce the bibliography input . . . . . . . 687

12.2 The number-only system . . . . . . . . . . . . . . . . . . . . . . . . . . 691
12.2.1 Standard LaTEX—Reference by number . . . . . . . . . . . . . 691
12.2.2 cite—Enhanced references by number . . . . . . . . . . . . . 693
12.2.3 notoccite—Solving a problem with unsorted citations . . . 697

12.3 The author-date system . . . . . . . . . . . . . . . . . . . . . . . . . . . 698
12.3.1 Early attempts . . . . . . . . . . . . . . . . . . . . . . . . . . . 699
12.3.2 natbib—Customizable author-date references . . . . . . . . 700
12.3.3 bibentry—Full bibliographic entries in running text . . . . 710

12.4 The author-number system . . . . . . . . . . . . . . . . . . . . . . . . . 712
12.4.1 natbib—Revisited . . . . . . . . . . . . . . . . . . . . . . . . . 712

12.5 The short-title system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715
12.5.1 jurabib—Customizable short-title references . . . . . . . . 715
12.5.2 camel—Dedicated law support . . . . . . . . . . . . . . . . . 743

12.6 Multiple bibliographies in one document . . . . . . . . . . . . . . . . 745
12.6.1 chapterbib—Bibliographies per included file . . . . . . . . . 747
12.6.2 bibunits—Bibliographies for arbitrary units . . . . . . . . . 749
12.6.3 bibtopic—Combining references by topic . . . . . . . . . . . 753
12.6.4 multibib—Separate global bibliographies . . . . . . . . . . . 755

13 Bibliography Generation 757
13.1 The BIBTEX program and some variants . . . . . . . . . . . . . . . . . 758

13.1.1 bibtex8—An 8-bit reimplementation of BIBTEX . . . . . . . . 759
13.1.2 Recent developments . . . . . . . . . . . . . . . . . . . . . . . 759

13.2 The BIBTEX database format . . . . . . . . . . . . . . . . . . . . . . . . . 761
13.2.1 Entry types and fields . . . . . . . . . . . . . . . . . . . . . . . 762
13.2.2 The text part of a field explained . . . . . . . . . . . . . . . . 764
13.2.3 Abbreviations in BIBTEX . . . . . . . . . . . . . . . . . . . . . . 769
13.2.4 The BIBTEX preamble . . . . . . . . . . . . . . . . . . . . . . . . 771
13.2.5 Cross-referencing entries . . . . . . . . . . . . . . . . . . . . . 772

13.3 On-line bibliographies . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773
13.4 Bibliography database management tools . . . . . . . . . . . . . . . . 774

13.4.1 biblist—Printing BIBTEX database files . . . . . . . . . . . . . 774
13.4.2 bibtools—A collection of command-line tools . . . . . . . 775
13.4.3 bibclean, etc.—A second set of command-line tools . . . 777
13.4.4 bibtool—A multipurpose command-line tool . . . . . . . . 778
13.4.5 pybliographer—An extensible bibliography manager . . . . 784
13.4.6 JBibtexManager—A BIBTEX database manager in Java . . . . 787
13.4.7 BibTexMng—A BIBTEX database manager for Windows . . . 789



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xvii

Contents xvii

13.5 Formatting the bibliography with BIBTEX styles . . . . . . . . . . . . . 790
13.5.1 A collection of BIBTEX style files . . . . . . . . . . . . . . . . . 791
13.5.2 custom-bib—Generate BIBTEX styles with ease . . . . . . . 798

13.6 The BIBTEX style language . . . . . . . . . . . . . . . . . . . . . . . . . . 805
13.6.1 The BIBTEX style file commands and built-in functions . . . 805
13.6.2 The documentation style btxbst.doc . . . . . . . . . . . . . 806
13.6.3 Introducing small changes in a style file . . . . . . . . . . . 809

14 LATEX Package Documentation Tools 813
14.1 doc—Documenting LaTEX and other code . . . . . . . . . . . . . . . . 813

14.1.1 General conventions for the source file . . . . . . . . . . . . 814
14.1.2 Describing new macros and environments . . . . . . . . . . 815
14.1.3 Cross-referencing all macros used . . . . . . . . . . . . . . . 817
14.1.4 The documentation driver . . . . . . . . . . . . . . . . . . . . 818
14.1.5 Conditional code in the source . . . . . . . . . . . . . . . . . 819

14.2 docstrip.tex—Producing ready-to-run code . . . . . . . . . . . . . . . 824
14.2.1 Invocation of the docstrip utility . . . . . . . . . . . . . . . 825
14.2.2 docstrip script commands . . . . . . . . . . . . . . . . . . . 826
14.2.3 Installation support and configuration . . . . . . . . . . . . 830
14.2.4 Using docstrip with other languages . . . . . . . . . . . . . 833

14.3 ltxdoc—A simple LaTEX documentation class . . . . . . . . . . . . . . 834
14.3.1 Extensions provided by ltxdoc . . . . . . . . . . . . . . . . . 834
14.3.2 Customizing the output of documents that use ltxdoc . . 835

14.4 Making use of version control tools . . . . . . . . . . . . . . . . . . . 836
14.4.1 rcs—Accessing individual keywords . . . . . . . . . . . . . . 837
14.4.2 rcsinfo—Parsing the $Id$ keyword . . . . . . . . . . . . . . . 838

A A LATEX Overview for Preamble, Package, and Class Writers 841
A.1 Linking markup and formatting . . . . . . . . . . . . . . . . . . . . . . 841

A.1.1 Command and environment names . . . . . . . . . . . . . . 842
A.1.2 Defining new commands . . . . . . . . . . . . . . . . . . . . . 843
A.1.3 Defining new environments . . . . . . . . . . . . . . . . . . . 847
A.1.4 Defining and changing counters . . . . . . . . . . . . . . . . 851
A.1.5 Defining and changing space parameters . . . . . . . . . . . 854

A.2 Page markup—Boxes and rules . . . . . . . . . . . . . . . . . . . . . . 860
A.2.1 LR boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860
A.2.2 Paragraph boxes . . . . . . . . . . . . . . . . . . . . . . . . . . 862
A.2.3 Rule boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866
A.2.4 Manipulating boxed material . . . . . . . . . . . . . . . . . . 868
A.2.5 Box commands and color . . . . . . . . . . . . . . . . . . . . . 870

A.3 Control structure extensions . . . . . . . . . . . . . . . . . . . . . . . . 871
A.3.1 calc—Arithmetic calculations . . . . . . . . . . . . . . . . . . 871
A.3.2 ifthen—Advanced control structures . . . . . . . . . . . . . 872



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xviii

xviii Contents

A.4 Package and class file structure . . . . . . . . . . . . . . . . . . . . . . 877
A.4.1 The identification part . . . . . . . . . . . . . . . . . . . . . . 877
A.4.2 The initial code part . . . . . . . . . . . . . . . . . . . . . . . . 880
A.4.3 The declaration of options . . . . . . . . . . . . . . . . . . . . 880
A.4.4 The execution of options . . . . . . . . . . . . . . . . . . . . . 881
A.4.5 The package loading part . . . . . . . . . . . . . . . . . . . . . 882
A.4.6 The main code part . . . . . . . . . . . . . . . . . . . . . . . . 883
A.4.7 Special commands for package and class files . . . . . . . . 883
A.4.8 Special commands for class files . . . . . . . . . . . . . . . . 886
A.4.9 A minimal class file . . . . . . . . . . . . . . . . . . . . . . . . 888

B Tracing and Resolving Problems 889
B.1 Error messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890

B.1.1 Dying with memory exceeded . . . . . . . . . . . . . . . . . . 915
B.2 Warnings and informational messages . . . . . . . . . . . . . . . . . . 920
B.3 TEX and LaTEX commands for tracing . . . . . . . . . . . . . . . . . . . 931

B.3.1 Displaying command definitions and register values . . . . 932
B.3.2 Diagnosing page-breaking problems . . . . . . . . . . . . . . 935
B.3.3 Diagnosing and solving paragraph-breaking problems . . . 939
B.3.4 Other low-level tracing tools . . . . . . . . . . . . . . . . . . . 943
B.3.5 trace—Selectively tracing command execution . . . . . . . 945

C LATEX Software and User Group Information 947
C.1 Getting help . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947
C.2 How to get those TEX files? . . . . . . . . . . . . . . . . . . . . . . . . . 948
C.3 Using CTAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 950

C.3.1 Finding files on the archive . . . . . . . . . . . . . . . . . . . 950
C.3.2 Using the TEX file catalogue . . . . . . . . . . . . . . . . . . . 950
C.3.3 Getting multiple files . . . . . . . . . . . . . . . . . . . . . . . 952

C.4 Finding the documentation on your TEX system . . . . . . . . . . . . 954
C.4.1 texdoc—Command-line interface for a search by name . . 954
C.4.2 texdoctk—Panel interface for a search by subject . . . . . . 955

C.5 TEX user groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 956

D TLC2 TEX CD 959

Bibliography 963

Index of Commands and Concepts 983

People 1080

Biographies 1083

Production Notes 1089



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xix

List of Figures

1.1 Data flow in the LaTEX system . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.1 The layout for a display heading . . . . . . . . . . . . . . . . . . . . . . . 28
2.2 The layout for a run-in heading . . . . . . . . . . . . . . . . . . . . . . . . 29
2.3 Parameters defining the layout of a contents file . . . . . . . . . . . . . 51

3.1 Schematic layout of footnotes . . . . . . . . . . . . . . . . . . . . . . . . . 113
3.2 The placement of text and footnotes with the ftnright package . . . . 115
3.3 Parameters used by the list environment . . . . . . . . . . . . . . . . . 145

4.1 Page layout parameters and visualization . . . . . . . . . . . . . . . . . . 194
4.2 Schematic overview of how LaTEX’s marker mechanism works . . . . . . 219

6.1 Spacing layout of the subfig package . . . . . . . . . . . . . . . . . . . . . 317

7.1 Major font characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
7.2 Comparison of serifed and sans serif letters . . . . . . . . . . . . . . . . 332
7.3 Comparison between upright and italic shapes . . . . . . . . . . . . . . 333
7.4 Comparison between caps and small caps . . . . . . . . . . . . . . . . . . 334
7.5 Outline and shaded shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . 335
7.6 Scaled and designed fonts (Computer Modern) . . . . . . . . . . . . . . . 336

8.1 Sample page typeset with Computer Modern fonts . . . . . . . . . . . . 513
8.2 Sample page typeset with Concrete fonts . . . . . . . . . . . . . . . . . . 514
8.3 Sample page typeset with Concrete and Euler fonts . . . . . . . . . . . . 514



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xx

xx List of Figures

8.4 Sample page typeset with Fourier fonts . . . . . . . . . . . . . . . . . . . 515
8.5 Sample page typeset with Times and Symbol . . . . . . . . . . . . . . . . 516
8.6 Sample page typeset with Times and TX fonts . . . . . . . . . . . . . . . 516
8.7 Sample page typeset with Times and TM Math fonts . . . . . . . . . . . 517
8.8 Sample page typeset with Palatino and Math Pazo . . . . . . . . . . . . . 518
8.9 Sample page typeset with Palatino and PX fonts . . . . . . . . . . . . . . 518
8.10 Sample page typeset with Palatino and PA Math fonts . . . . . . . . . . 519
8.11 Sample page typeset with Baskerville fonts . . . . . . . . . . . . . . . . . 520
8.12 Sample page typeset with Charter fonts . . . . . . . . . . . . . . . . . . . 520
8.13 Sample page typeset with Lucida Bright . . . . . . . . . . . . . . . . . . . 521
8.14 Sample page typeset with CM Bright fonts . . . . . . . . . . . . . . . . . 522
8.15 Sample page typeset with Helvetica Math fonts . . . . . . . . . . . . . . 522
8.16 Sample page typeset with Info Math fonts . . . . . . . . . . . . . . . . . . 523

9.1 A Hebrew document . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577

10.1 The contents of the file w.eps . . . . . . . . . . . . . . . . . . . . . . . . . 616
10.2 A LaTEX box and possible origin reference points . . . . . . . . . . . . . 632
10.3 SVG generated from a dvi file . . . . . . . . . . . . . . . . . . . . . . . . . 646

11.1 The sequential flow of index processing . . . . . . . . . . . . . . . . . . . 648
11.2 Stepwise development of index processing . . . . . . . . . . . . . . . . . 649
11.3 Example of \index commands and the showidx package . . . . . . . . 656
11.4 Printing the index and the output of the showidx option . . . . . . . . 656
11.5 Example of the use of special characters with MakeIndex . . . . . . . . 663
11.6 Example of customizing the output format of an index . . . . . . . . . 663
11.7 Adding leaders to an index . . . . . . . . . . . . . . . . . . . . . . . . . . . 664
11.8 xindy process model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674

12.1 Data flow when running BIBTEX and LaTEX . . . . . . . . . . . . . . . . . . . 688
12.2 Sample BIBTEX database tex.bib . . . . . . . . . . . . . . . . . . . . . . . 690
12.3 Sample BIBTEX database jura.bib . . . . . . . . . . . . . . . . . . . . . . . 717

13.1 Output of the program printbib . . . . . . . . . . . . . . . . . . . . . . . . 776
13.2 Output of the program bib2html . . . . . . . . . . . . . . . . . . . . . . . 777
13.3 The pybliographic work space . . . . . . . . . . . . . . . . . . . . . . . . . 785
13.4 Native editing in pybliographic . . . . . . . . . . . . . . . . . . . . . . . . . 786
13.5 The JBibtexManager work space . . . . . . . . . . . . . . . . . . . . . . . . 788
13.6 The BibTexMng work space . . . . . . . . . . . . . . . . . . . . . . . . . . . 790

A.1 An example of a class file extending article . . . . . . . . . . . . . . . . . 886

C.1 The TEX Users Group web home page . . . . . . . . . . . . . . . . . . . . 949
C.2 Using the CTAN web interface . . . . . . . . . . . . . . . . . . . . . . . . . 951
C.3 Graham Williams’ TEX catalogue on the web . . . . . . . . . . . . . . . . 952
C.4 Finding documentation with the texdoctk program . . . . . . . . . . . . 955



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xxi

List of Tables

1.1 Major file types used by TEX and LaTEX . . . . . . . . . . . . . . . . . . . . 8

2.1 LaTEX’s standard sectioning commands . . . . . . . . . . . . . . . . . . . . 23
2.2 Language-dependent strings for headings . . . . . . . . . . . . . . . . . . 34
2.3 A summary of the minitoc parameters . . . . . . . . . . . . . . . . . . . . 57

3.1 ISO currency codes of the euro and the 12 euro-zone countries . . . . 97
3.2 Parameters used by ragged2e . . . . . . . . . . . . . . . . . . . . . . . . . 106
3.3 Effective \baselinestretch values for different font sizes . . . . . . . 108
3.4 Footnote symbol lists predefined by footmisc . . . . . . . . . . . . . . . 117
3.5 Commands controlling an itemize list environment . . . . . . . . . . . 128
3.6 Commands controlling an enumerate list environment . . . . . . . . . 130
3.7 Languages supported by listings (Winter 2003) . . . . . . . . . . . . . . . 169
3.8 Length parameters used by multicols . . . . . . . . . . . . . . . . . . . 185
3.9 Counters used by multicols . . . . . . . . . . . . . . . . . . . . . . . . . . 186

4.1 Standard paper size options in LaTEX . . . . . . . . . . . . . . . . . . . . . 195
4.2 Default values for the page layout parameters (letterpaper) . . . . . 196
4.3 Page style defining commands in LaTEX . . . . . . . . . . . . . . . . . . . . 223

5.1 The preamble options in the standard LaTEX tabular environment . . 243
5.2 Additional preamble options in the array package . . . . . . . . . . . . . 244
5.3 The preamble options in the tabulary package . . . . . . . . . . . . . . . 254

7.1 Standard size-changing commands . . . . . . . . . . . . . . . . . . . . . . 342
7.2 Standard font-changing commands and declarations . . . . . . . . . . . 344



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xxii

xxii List of Tables

7.3 Font attribute defaults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346
7.4 Predefined math alphabet identifiers in LaTEX . . . . . . . . . . . . . . . . 349
7.5 Classification of the Computer Modern font families . . . . . . . . . . . 354
7.6 Commands made available with textcomp . . . . . . . . . . . . . . . . . 363
7.6 Commands made available with textcomp (cont.) . . . . . . . . . . . . . 364
7.7 Fonts used by PSNFSS packages . . . . . . . . . . . . . . . . . . . . . . . . 371
7.8 Classification of font families in the PSNFSS distribution . . . . . . . . 372
7.9 Glyphs in the PostScript font Zapf Dingbats . . . . . . . . . . . . . . . . 379
7.10 Glyphs in the PostScript font Symbol . . . . . . . . . . . . . . . . . . . . . 382
7.11 Classification of the Concrete font families . . . . . . . . . . . . . . . . . 384
7.12 Classification of the Computer Modern Bright font families . . . . . . . 385
7.13 Classification of the LuxiMono font family . . . . . . . . . . . . . . . . . 387
7.14 Classification of the TX font families . . . . . . . . . . . . . . . . . . . . . 388
7.15 Classification of the PX font families . . . . . . . . . . . . . . . . . . . . . 391
7.16 Classification of the Fourier-GUTenberg font families . . . . . . . . . . 392
7.17 Classification of the URW Antiqua and Grotesk fonts . . . . . . . . . . . 393
7.18 Classification of the Euler math font families . . . . . . . . . . . . . . . . 397
7.19 Glyphs in the wasy fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400
7.20 Glyphs in the MarVoSym font . . . . . . . . . . . . . . . . . . . . . . . . . 402
7.21 Glyphs in the METAFONT font bbding . . . . . . . . . . . . . . . . . . . . 404
7.22 TIPA shortcut characters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406
7.23 Classification of the EuroSym font family . . . . . . . . . . . . . . . . . . 409
7.24 Classification of the Adobe euro font families . . . . . . . . . . . . . . . 411
7.25 Weight and width classification of fonts . . . . . . . . . . . . . . . . . . . 414
7.26 Shape classification of fonts . . . . . . . . . . . . . . . . . . . . . . . . . . 415
7.27 Standard font encodings used with LaTEX . . . . . . . . . . . . . . . . . . . 416
7.28 Karl Berry’s font file name classification scheme . . . . . . . . . . . . . . 420
7.29 Glyph chart for msbm10 produced by the nfssfont.tex program . . . . . 434
7.30 Math symbol type classification . . . . . . . . . . . . . . . . . . . . . . . . 435
7.31 LICR objects represented with single characters . . . . . . . . . . . . . . 441
7.32 Glyph chart for a T1-encoded font (ecrm1000) . . . . . . . . . . . . . . . 449
7.33 Standard LICR objects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455

8.1 Display environments in the amsmath package . . . . . . . . . . . . . . 469
8.2 Default rule thickness in different math styles . . . . . . . . . . . . . . . 494
8.3 Vertically extensible symbols . . . . . . . . . . . . . . . . . . . . . . . . . . 498
8.4 Predefined operators and functions . . . . . . . . . . . . . . . . . . . . . . 500
8.5 Mathematical styles in sub-formulas . . . . . . . . . . . . . . . . . . . . . 502
8.6 Mathematical spacing commands . . . . . . . . . . . . . . . . . . . . . . . 508
8.7 Space between symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525
8.8 Latin letters and Arabic numerals . . . . . . . . . . . . . . . . . . . . . . . 526
8.9 Symbols of class \mathord (Greek) . . . . . . . . . . . . . . . . . . . . . . 527
8.10 Symbols of class \mathord (letter-shaped) . . . . . . . . . . . . . . . . . 527
8.11 Symbols of class \mathord (miscellaneous) . . . . . . . . . . . . . . . . . 528



TLC2, ch-front.tex,v: 1.29, 2004/03/26 p.xxiii

List of Tables xxiii

8.12 Mathematical accents, giving sub-formulas of class \mathord . . . . . 529
8.13 Symbols of class \mathbin (miscellaneous) . . . . . . . . . . . . . . . . . 530
8.14 Symbols of class \mathbin (boxes) . . . . . . . . . . . . . . . . . . . . . . 530
8.15 Symbols of class \mathbin (circles) . . . . . . . . . . . . . . . . . . . . . . 531
8.16 Symbols of class \mathrel (equality and order) . . . . . . . . . . . . . . 532
8.17 Symbols of class \mathrel (equality and order—negated) . . . . . . . . 532
8.18 Symbols of class \mathrel (sets and inclusion) . . . . . . . . . . . . . . 533
8.19 Symbols of class \mathrel (sets and inclusion—negated) . . . . . . . . 533
8.20 Symbols of class \mathrel (arrows) . . . . . . . . . . . . . . . . . . . . . 534
8.21 Symbols of class \mathrel (arrows—negated) . . . . . . . . . . . . . . . 534
8.22 Symbols of class \mathrel (negation and arrow extensions) . . . . . . 535
8.23 Symbols of class \mathrel (miscellaneous) . . . . . . . . . . . . . . . . . 535
8.24 Symbols of class \mathpunct , \mathord , \mathinner (punctuation) . 536
8.25 Symbols of class \mathop . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536
8.26 Symbol pairs of class \mathopen and \mathclose (extensible) . . . . . 537
8.27 Symbol pairs of class \mathopen and \mathclose (non-extensible) . . 537

9.1 Language options supported by the babel system . . . . . . . . . . . . . 543
9.2 Language-dependent strings in babel (English defaults) . . . . . . . . . 547
9.3 Language-dependent strings in babel (French, Greek, Polish, Russian) 551
9.4 Different methods for representing numbers by letters . . . . . . . . . 560
9.5 Alternative mathematical operators for Eastern European languages . 564
9.6 Glyph chart for a T2A-encoded font (larm1000) . . . . . . . . . . . . . . 572
9.7 Glyph chart for an LGR-encoded font (grmn1000) . . . . . . . . . . . . . 575
9.8 Greek transliteration with Latin letters for the LGR encoding . . . . . . 576
9.9 LGR ligatures producing single-accented glyphs . . . . . . . . . . . . . . 576
9.10 Available composite spiritus and accent combinations . . . . . . . . . . 576
9.11 Glyph chart for an LHE-encoded font (shold10) . . . . . . . . . . . . . . 578
9.12 Hebrew font-changing commands . . . . . . . . . . . . . . . . . . . . . . . 579

10.1 Overview of color and graphics capabilities of device drivers . . . . . . 615
10.2 Arguments of \DeclareGraphicsRule . . . . . . . . . . . . . . . . . . . 626
10.3 Major options of the dvips program . . . . . . . . . . . . . . . . . . . . . 638

11.1 Input style parameters for MakeIndex . . . . . . . . . . . . . . . . . . . . 660
11.2 Output style parameters for MakeIndex . . . . . . . . . . . . . . . . . . . 661
11.3 Languages supported by xindy . . . . . . . . . . . . . . . . . . . . . . . . . 670
11.4 xindy standard modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672

12.1 Gender specification in jurabib . . . . . . . . . . . . . . . . . . . . . . . . . 735
12.2 Comparison of packages for multiple bibliographies . . . . . . . . . . . 746

13.1 BIBTEX’s entry types as defined in most styles . . . . . . . . . . . . . . . . 763
13.2 BIBTEX’s standard entry fields . . . . . . . . . . . . . . . . . . . . . . . . . . 765



TLC2, ch-preface.tex,v: 1.41, 2004/03/26 p.xxiv

xxiv List of Tables

13.3 Predefined journal strings in BIBTEX styles . . . . . . . . . . . . . . . . . . 771
13.4 Selected BIBTEX style files . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791
13.5 Requirements for formatting names . . . . . . . . . . . . . . . . . . . . . 798
13.6 Language support in custom-bib (summer 2003) . . . . . . . . . . . . . 800
13.7 BIBTEX style file commands . . . . . . . . . . . . . . . . . . . . . . . . . . . 807
13.8 BIBTEX style file built-in functions . . . . . . . . . . . . . . . . . . . . . . . 808

14.1 Overview of doc package commands . . . . . . . . . . . . . . . . . . . . . 820

A.1 LaTEX’s units of length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
A.2 Predefined horizontal spaces . . . . . . . . . . . . . . . . . . . . . . . . . . 856
A.3 Predefined vertical spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857
A.4 Default values for TEX’s rule primitives . . . . . . . . . . . . . . . . . . . 868
A.5 LaTEX’s internal \boolean switches . . . . . . . . . . . . . . . . . . . . . . 875
A.6 Commands for package and class files . . . . . . . . . . . . . . . . . . . . 879



TLC2, ch-preface.tex,v: 1.41, 2004/03/26 p.xxv

Preface

A full decade has passed since the publication of the first edition of The LATEX
Companion—a decade during which some people prophesied the demise of TEX
and LaTEX and predicted that other software would take over the world. There have
been a great many changes indeed, but neither prediction has come to pass: TEX
has not vanished and the interest in LaTEX has not declined, although the approach
to both has gradually changed over time.

When we wrote the Companion in 1993 [55], we intended to describe what
is usefully available in the LaTEX world (though ultimately we ended up describing
what was available at CERN in those days). As an unintentional side effect, the first
edition defined for most readers what should be available in a then-modern LaTEX
distribution. Fortunately, most of the choices we made at that time proved to be
reasonable, and the majority (albeit not all) of the packages described in the first
edition are still in common use today. Thus, even though “the book shows its age,
it still remains a solid reference in most parts”, as one reviewer put it recently.

Nevertheless, much has changed and a lot of new and exciting functionality
has been added to LaTEX during the last decade. As a result, while revising the
book we ended up rewriting 90% of the original content and adding about 600
additional pages describing impressive new developments.

What you are holding now is essentially a new book—a book that we hope
preserves the positive aspects of the first edition even as it greatly enhances them,
while at the same time avoiding the mistakes we made back then, both in content
and presentation (though doubtless we made some others). For this book we used
the CTAN archives as a basis and also went through the comp.text.tex news
group archives to identify the most pressing questions and queries.
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xxvi Preface

In addition to highlighting a good selection of the contributed packages avail-
able on the CTAN archives, the book describes many aspects of the basic LaTEX
system that are not fully covered in the LATEX Manual, Leslie Lamport’s LATEX: A
Document Preparation System [104]. Note, however, that our book is not a replace-
ment for the LATEX Manual but rather a companion to it: a reader of our book is
assumed to have read at least the first part of that book (or a comparable introduc-
tory work, such as the Guide to LATEX [101]) and to have some practical experience
with producing LaTEX documents.

The second edition has seen a major change in the authorship; Frank took
over as principal author (so he is to blame for all the faults in this book) and
several members of the LaTEX3 project team joined in the book’s preparation, en-
riching it with their knowledge and experience in individual subject areas.

The preparation of the book was overshadowed by the sudden death of ourThanks to a great
guy! good friend, colleague, and prospective co-author Michael Downes, whose great

contributions to LaTEX, andAMS-LaTEX in particular, are well known to many people.
We dedicate this book to him and his memory.

∗ ∗ ∗
We first of all wish to thank Peter Gordon, our editor at Addison-Wesley, who

not only made this book possible, but through his constant encouragement also
kept us on the right track (just a few years late). When we finally went into produc-
tion, Elizabeth Ryan was unfailingly patient with our idiosyncrasies and steered
us safely to completion.

We are especially indebted to Barbara Beeton, David Rhead, Lars Hellström,
and Walter Schmidt for their careful reading of individual parts of the manuscript.
Their numerous comments, suggestions, corrections, and hints have substantially
improved the quality of the text.

Our very special thanks go to our contributing authors Christine Detig and
Joachim Schrod for their invaluable help with Chapter 11 on index preparation.

Those who keep their ears to the ground for activities in the LaTEX world may
Haunted package

authors
have noticed an increased number of new releases of several well-established
packages in 2002 and 2003. Some of these releases were triggered by our ques-
tions and comments to the package authors as we were preparing the manuscript
for this second edition. Almost all package authors responded favorably to our
requests for updates, changes, and clarifications, and all spent a considerable
amount of time helping us with our task. We would particularly like to thank
Jens Berger (jurabib), Axel Sommerfeldt (caption), Steven Cochran (subfig), Mel-
chior Franz (soul, euro), and Carsten Heinz (listings) who had to deal with the
bulk of the nearly 6000 e-mail messages that have been exchanged with various
package authors.

Hearty thanks for similar reasons go to Alexander Rozhenko (manyfoot),
Bernd Schandl (paralist), David Kastrup (perpage), Donald Arseneau (cite,
relsize, threeparttable, url), Fabrice Popineau (TEX Live CD), Frank Bennett, Jr.
(camel), Gerd Neugebauer (bibtool), Harald Harders (subfloat), Hideo Umeki
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Preface xxvii

(geometry), Hubert Gäßlein (sidecap,pict2e), Javier Bezos (titlesec, titletoc), Jean-
Pierre Drucbert (minitoc), Jeffrey Goldberg (endfloat, lastpage), John Lavagnino
(endnotes), Markus Kohm (typearea), Martin Schröder (ragged2e), Matthias Eck-
ermann (parallel), Michael Covington (upquote), Michel Bovani (fourier), Patrick
Daly (custom-bib, natbib), Peter Heslin (ellipsis), Peter Wilson (layouts), Piet van
Oostrum (extramarks,fancyhdr), Rei Fukui (tipa), Robin Fairbairns (footmisc), Rolf
Niepraschk (sidecap,pict2e), Stephan Böttcher (lineno), Thomas Esser (teTEX dis-
tribution), Thomas Henlich (marvosym), Thorsten Hansen (bibunits), and Walter
Schmidt (fix-cm, PSNFSS). Our apologies if we missed someone.

We gratefully recognize all of our many colleagues in the (LA)TEX world who
developed the packages—not only those described here, but also the hundreds
of others—that aim to help users meet the typesetting requirements for their
documents. Without the continuous efforts of these enthusiasts, LaTEX would not
be the magnificent and flexible tool it is today.

We would also like to thank Blenda Horn from Y&Y and Michael Vulis from
MicroPress for supplying the fonts used to typeset the pages of this book.

The picture of Chris Rowley, taken after a good lunch at Kai Tek airport, Hong
Kong, appears courtesy of Wai Wong. The picture of Michael Downes, taken at the
TEX 2000 conference, Oxford, appears courtesy of Alan Wetmore.

∗ ∗ ∗

We would like to thank our families and friends for the support given during
the preparation of this book—though this may sound like an alibi sentence to
many, it never felt truer than with this book.

Chris would like to thank the Open University, United Kingdom, for support-
ing his work on LaTEX and the School of Computer Science and Engineering, Univer-
sity of New South Wales, for providing a most pleasant environment in which to
complete his work on this book.

Frank Mittelbach
Michel Goossens

Johannes Braams
David Carlisle
Chris Rowley
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