Preface

This book presents a guide to a computer typesetting program for a high quality output. The program is in public domain and belongs to the most extensive software products which can be used without any licence fee. Of course, the extent of the program is measured not by the size of the executable code but by the extent of the “software context” and of ideas connected with the program. The goal of this book is to guide the reader through this extensive “labyrinth of relations”.

The first chapters can be read also by a reader, who has no notion of the program described but who has a minimum knowledge about computers. The chapters 1 and 2 make the reader familiar with the basic ideas of the program and with its “uniqueness” compared with commercial typesetting products. If the ideas of the program attracted reader’s interest and the reader wanted to work with the program, it would be necessary to refer to another literature. This book is not intended as another manual of practical work with the program at the user’s level. The textbooks [34, 97, 82, 103 and 11] give an introduction to the program for users—authors of texts. Exact references are presented in Appendix D (Documents and References). The text [97] is available also in the electronic form and is included in the free distributed (Czech) installation package.

The next chapters will be appreciated by the readers, who have got the communication with the program at the user’s level in hand, but who want to gain deeper knowledge about the “software context”, which is hard to find in the literature. Such an information is usually dispersed over various doc-files, papers, and/or books.

The text of the book does not mostly concentrate on the exact description of usage of utility programs and/or macros, because this stuff is in progress and the text would be out of date after a short period. Therefore, the text of the book is concentrated on generally usable ideas. The exception of this rule is Appendix C (CTAN), which gives the view of the present “software situation” in the field of utility programs and macros.

The chapters are thematically closed and, within a chapter, the text proceeds from simple notions to more complicated ones. It is possible to read first only the introductory paragraphs of each chapter, and then to go back to read the rest of the chapters. The text is illustrated by a large number of examples.

At the end of each chapter there is a paragraph “Suggestions for further reading”. The references concerning the subject of the chapter are included in this paragraph.

I hope that this book will be useful for various groups of readers. It can help the reader without any previous knowledge about the program to decide, whether it is senseful for him to use it. To experienced users, it can give a view of a large amount of possibilities of the program they have no notion about. It facilitates the orientation of system administrators in large installation packages.

At his point, I would like to thank everybody who have helped me with the text of this book. Specially, I am grateful to Karel Horák, Jiří Veselý, Oldřich Ulrych, Petr Sojka, Jaroslava Jašková and Martin Olšák for a careful reading of my manuscript and for their suggestions, which contributed to a better final version of the text.

Contents

1. Let Us Start. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2. A Brief Summary of the TEX’s Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.1 Markup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.2 Programability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.3 Formats in TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.4 Batch Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.5 TEX User Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 2.6 Device Independence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.7 Build-in Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 2.8 Fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 2.9 Full Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 2.10 Stability and Free Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 2.11 Pictures and Colors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 2.12 User’s Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 3. Various TEXs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 3.1 The PlainTEX Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 3.2 The csplain Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3.3 L^ATEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3.4 AMS-TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 3.5 Other Formats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 3.6 Formats versus Styles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 3.7 IniTEX and VirTEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 3.8 Succesors of TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 3.9 The Eight-dimensional Space of TEX’s . . . . . . . . . . . . . . . . . . . . . 46 4. The Introduction to TEX-distributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 4.1 The Editor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 4.2 Running TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 4.3 Output device Drivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 4.4 web2c TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 4.5 emTEX – The Solution for DOS and OS/2 . . . . . . . . . . . . . . . . . . 59 4.6 Printing from TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 4.7 Compatibility of TEX Files in Practice . . . . . . . . . . . . . . . . . . . . . 62

5. The Czech Language in TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 5.1 Accents by TEX Sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 5.2 The Input Encoding versus Internal TEX Encoding . . . . . . . . . . 68 5.3 The Analysis of csplain format . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 5.4 The Czech and Slovak Languages in L^ATEX . . . . . . . . . . . . . . . . . 72 5.5 The czech.sty File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 5.6 The Vlnka (Tie) Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 5.7 Other Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 6. How TEX Works with Fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 6.1 Loading a New Font . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 6.2 Characters at Various Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 6.3 The NFSS Macro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 6.4 Ligatures and Kerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 6.5 A View to tfm File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 6.6 Principles of Virtual Fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 7. The Macro Language of TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 7.1 Simple Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 7.2 Example of Branch-Conditional . . . . . . . . . . . . . . . . . . . . . . . . . . 104 7.3 Swarming of the “at” Characters . . . . . . . . . . . . . . . . . . . . . . . . . 104 7.4 A Little Complicated Example . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 7.5 Possibilities of Debugging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 8. � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 8.1 Introduction to �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 8.2 Font Generation on Demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 8.3 First Example of the � Language . . . . . . . . . . . . . . . . 121 8.4 Summary of � Features . . . . . . . . . . . . . . . . . . . . . . . . 125 8.5 Bézier Curves Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 8.6 Rastering of Surfaces Defined by Curves . . . . . . . . . . . . . . . . . . . 127 8.7 Curves Painted by Chosen Pen . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 8.8 � as a System of Linear Equations . . . . . . . . . . . . . . . 130 8.9 Simple Examples of �’s Macro Language . . . . . . . . . 132 8.10 The System of Computer Modern Font Files . . . . . . . . . . . . . . . 134 8.11 Sauter’s Extrapolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 8.12 Fonts in CSTEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

9. TEX and PostScript . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 9.1 PostScript . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 9.2 TEX and dvips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 9.3 TEX’s “special with PostScript Commands . . . . . . . . . . . . . . . 151 9.4 PostScript Fonts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154 9.5 Other Programs for PostScript Manipulations . . . . . . . . . . . . . . 161 10. Pictures in TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 10.1 Blank Space for Pictures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 10.2 The picture Environment in L^ATEX . . . . . . . . . . . . . . . . . . . . . . 165 10.3 The Idea of the bezier.sty Macro and Similar Macros . . . . . 167 10.4 Macro emlines.sty and Graphics by emTEX drivers . . . . . . . 168 10.5 Pictures Created by � . . . . . . . . . . . . . . . . . . . . . . . . . 169 10.6 The bm2font Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 10.7 Encapsulated PostScript . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 10.8 Summary about Pictures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 11. Making Indexes and References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 11.1 MakeIndex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 11.2 BibTEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184 12. Literate Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 12.1 The doc Option for Macro Literate Programming . . . . . . . . . . 191 12.2 Self Documented Macro Packages (dtx) . . . . . . . . . . . . . . . . . . . 193 12.3 The docstrip Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 12.4 docstrip Self Installed and Self Documented . . . . . . . . . . . . . . 197 12.5 Spinning the WEB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 12.6 Installation of the WEB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 12.7 Examples from the C-WEB Programming . . . . . . . . . . . . . . . . . . . 202 12.8 The Source of TEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 Appendix A. Alphabetical Glosary of TEX Primitives . . . . . . . . . . . . . . . . . . . 211 Appendix B. Base Plain and � Primitives . . . . . . . . . . . . . . . . . . . . 235 Appendix C. Comprehensive TEX Archive Network . . . . . . . . . . . . . . . . . . . . . 243 Appendix D. Documents and References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269 Appendix E. Example Formats from This Book . . . . . . . . . . . . . . . . . . . . . . . . 277 Appendix F. Font Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 Appendix G. Global Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291