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Preface LATEX [1] is a typesetting system that is very suitable for producing scientific and mathematical documents of high typographical quality. It is also suitable for producing all sorts of other documents, from simple letters to complete books. LATEX uses TEX [2] as its formatting engine. This short introduction describes LATEX 2ε and should be sufficient for most applications of LATEX. Refer to [1, 3] for a complete description of the LATEX system. This introduction is split into 6 chapters: Chapter 1 tells you about the basic structure of LATEX 2ε documents. You will also learn a bit about the history of LATEX. After reading this chapter, you should have a rough understanding how LATEX works. Chapter 2 goes into the details of typesetting your documents. It explains most of the essential LATEX commands and environments. After reading this chapter, you will be able to write your first documents. Chapter 3 explains how to typeset formulae with LATEX. Many examples demonstrate how to use one of LATEX’s main strengths. At the end of the chapter are tables listing all mathematical symbols available in LATEX. Chapter 4 explains indexes, bibliography generation and inclusion of EPS graphics. It introduces creation of PDF documents with pdfLATEX and presents some handy extension packages. Chapter 5 shows how to use LATEX for creating graphics. Instead of drawing a picture with some graphics program, saving it to a file and then including it into LATEX you describe the picture and have LATEX draw it for you. Chapter 6 contains some potentially dangerous information about how to alter the standard document layout produced by LATEX. It will tell you how to change things such that the beautiful output of LATEX turns ugly or stunning, depending on your abilities.
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Preface It is important to read the chapters in order—the book is not that big, after all. Be sure to carefully read the examples, because a lot of the information is in the examples placed throughout the book. LATEX is available for most computers, from the PC and Mac to large UNIX and VMS systems. On many university computer clusters you will find that a LATEX installation is available, ready to use. Information on how to access the local LATEX installation should be provided in the Local Guide [5]. If you have problems getting started, ask the person who gave you this booklet. The scope of this document is not to tell you how to install and set up a LATEX system, but to teach you how to write your documents so that they can be processed by LATEX. If you need to get hold of any LATEX related material, have a look at one of the Comprehensive TEX Archive Network (CTAN) sites. The homepage is at http://www.ctan.org. All packages can also be retrieved from the ftp archive ftp://www.ctan.org and its various mirror sites all over the world. They can be found e.g. at ftp://ctan.tug.org (US), ftp://ftp.dante.de (Germany), ftp://ftp.tex.ac.uk (UK). If you are not in one of these countries, choose the archive closest to you. You will find other references to CTAN throughout the book, especially pointers to software and documents you might want to download. Instead of writing down complete urls, I just wrote CTAN: followed by whatever location within the CTAN tree you should go to. If you want to run LATEX on your own computer, take a look at what is available from CTAN:/tex-archive/systems.



If you have ideas for something to be added, removed or altered in this document, please let me know. I am especially interested in feedback from LATEX novices about which bits of this intro are easy to understand and which could be explained better. Tobias Oetiker
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Chapter 1



Things You Need to Know The first part of this chapter presents a short overview of the philosophy and history of LATEX 2ε . The second part focuses on the basic structures of a LATEX document. After reading this chapter, you should have a rough knowledge of how LATEX works, which you will need to understand the rest of this book.



1.1 1.1.1



The Name of the Game TEX



TEX is a computer program created by Donald E. Knuth [2]. It is aimed at typesetting text and mathematical formulae. Knuth started writing the TEX typesetting engine in 1977 to explore the potential of the digital printing equipment that was beginning to infiltrate the publishing industry at that time, especially in the hope that he could reverse the trend of deteriorating typographical quality that he saw affecting his own books and articles. TEX as we use it today was released in 1982, with some slight enhancements added in 1989 to better support 8-bit characters and multiple languages. TEX is renowned for being extremely stable, for running on many different kinds of computers, and for being virtually bug free. The version number of TEX is converging to π and is now at 3.141592. TEX is pronounced “Tech,” with a “ch” as in the German word “Ach”1 or in the Scottish “Loch.” The “ch” originates from the Greek alphabet where X is the letter “ch” or “chi”. TEX is also the first syllable of the Greek word texnologia (technology). In an ASCII environment, TEX 1



In german there are actually two pronounciations for “ch” and one might assume that the soft “ch” sound from “Pech” would be a more appropriate. Asked about this, Knuth wrote in the German Wikipedia: I do not get angry when people pronounce TEX in their favorite way . . . and in Germany many use a soft ch because the X follows the vowel e, not the harder ch that follows the vowel a. In Russia, ‘tex’ is a very common word, pronounced ‘tyekh’. But I believe the most proper pronunciation is heard in Greece, where you have the harsher ch of ach and Loch.



2



Things You Need to Know becomes TeX.



1.1.2



LATEX



LATEX is a macro package that enables authors to typeset and print their work at the highest typographical quality, using a predefined, professional layout. LATEX was originally written by Leslie Lamport [1]. It uses the TEX formatter as its typesetting engine. These days LATEX is maintained by Frank Mittelbach. LATEX is pronounced “Lay-tech” or “Lah-tech.” If you refer to LATEX in an ASCII environment, you type LaTeX. LATEX 2ε is pronounced “Lay-tech two e” and typed LaTeX2e.



1.2 1.2.1



Basics Author, Book Designer, and Typesetter



To publish something, authors give their typed manuscript to a publishing company. One of their book designers then decides the layout of the document (column width, fonts, space before and after headings, . . . ). The book designer writes his instructions into the manuscript and then gives it to a typesetter, who typesets the book according to these instructions. A human book designer tries to find out what the author had in mind while writing the manuscript. He decides on chapter headings, citations, examples, formulae, etc. based on his professional knowledge and from the contents of the manuscript. In a LATEX environment, LATEX takes the role of the book designer and uses TEX as its typesetter. But LATEX is “only” a program and therefore needs more guidance. The author has to provide additional information to describe the logical structure of his work. This information is written into the text as “LATEX commands.” This is quite different from the WYSIWYG2 approach that most modern word processors, such as MS Word or Corel WordPerfect, take. With these applications, authors specify the document layout interactively while typing text into the computer. They can see on the screen how the final work will look when it is printed. When using LATEX it is not normally possible to see the final output while typing the text, but the final output can be previewed on the screen after processing the file with LATEX. Then corrections can be made before actually sending the document to the printer. 2



What you see is what you get.



1.2 Basics



1.2.2



Layout Design



Typographical design is a craft. Unskilled authors often commit serious formatting errors by assuming that book design is mostly a question of aesthetics—“If a document looks good artistically, it is well designed.” But as a document has to be read and not hung up in a picture gallery, the readability and understandability is much more important than the beautiful look of it. Examples: • The font size and the numbering of headings have to be chosen to make the structure of chapters and sections clear to the reader. • The line length has to be short enough not to strain the eyes of the reader, while long enough to fill the page beautifully. With WYSIWYG systems, authors often generate aesthetically pleasing documents with very little or inconsistent structure. LATEX prevents such formatting errors by forcing the author to declare the logical structure of his document. LATEX then chooses the most suitable layout.



1.2.3



Advantages and Disadvantages



When people from the WYSIWYG world meet people who use LATEX, they often discuss “the advantages of LATEX over a normal word processor” or the opposite. The best thing you can do when such a discussion starts is to keep a low profile, since such discussions often get out of hand. But sometimes you cannot escape . . . So here is some ammunition. The main advantages of LATEX over normal word processors are the following: • Professionally crafted layouts are available, which make a document really look as if “printed.” • The typesetting of mathematical formulae is supported in a convenient way. • Users only need to learn a few easy-to-understand commands that specify the logical structure of a document. They almost never need to tinker with the actual layout of the document. • Even complex structures such as footnotes, references, table of contents, and bibliographies can be generated easily. • Free add-on packages exist for many typographical tasks not directly supported by basic LATEX. For example, packages are available to include PostScript graphics or to typeset bibliographies conforming to exact standards. Many of these add-on packages are described in The LATEX Companion [3].
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Things You Need to Know • LATEX encourages authors to write well-structured texts, because this is how LATEX works—by specifying structure. • TEX, the formatting engine of LATEX 2ε , is highly portable and free. Therefore the system runs on almost any hardware platform available. LATEX also has some disadvantages, and I guess it’s a bit difficult for me to find any sensible ones, though I am sure other people can tell you hundreds ;-) • LATEX does not work well for people who have sold their souls . . . • Although some parameters can be adjusted within a predefined document layout, the design of a whole new layout is difficult and takes a lot of time.3 • It is very hard to write unstructured and disorganized documents. • Your hamster might, despite some encouraging first steps, never be able to fully grasp the concept of Logical Markup.



1.3



LATEX Input Files



The input for LATEX is a plain ASCII text file. You can create it with any text editor. It contains the text of the document, as well as the commands that tell LATEX how to typeset the text.



1.3.1



Spaces



“Whitespace” characters, such as blank or tab, are treated uniformly as “space” by LATEX. Several consecutive whitespace characters are treated as one “space.” Whitespace at the start of a line is generally ignored, and a single line break is treated as “whitespace.” An empty line between two lines of text defines the end of a paragraph. Several empty lines are treated the same as one empty line. The text below is an example. On the left hand side is the text from the input file, and on the right hand side is the formatted output. It does not matter whether you enter one or several spaces after a word. An empty line starts a new paragraph. 3



It does not matter whether you enter one or several spaces after a word. An empty line starts a new paragraph.



Rumour says that this is one of the key elements that will be addressed in the upcoming EX3 system.



LAT



1.3 LATEX Input Files



1.3.2
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Special Characters



The following symbols are reserved characters that either have a special meaning under LATEX or are not available in all the fonts. If you enter them directly in your text, they will normally not print, but rather coerce LATEX to do things you did not intend. #



$



%



^



&



_



{



}



~



\



As you will see, these characters can be used in your documents all the same by adding a prefix backslash: \# \$ \% \^{} \& \_ \{ \} \~{}



#$%ˆ&_{}˜



The other symbols and many more can be printed with special commands in mathematical formulae or as accents. The backslash character \ can not be entered by adding another backslash in front of it (\\); this sequence is used for line breaking.4



1.3.3



LATEX Commands



LATEX commands are case sensitive, and take one of the following two formats: • They start with a backslash \ and then have a name consisting of letters only. Command names are terminated by a space, a number or any other ‘non-letter.’ • They consist of a backslash and exactly one non-letter. LATEX ignores whitespace after commands. If you want to get a space after a command, you have to put either {} and a blank or a special spacing command after the command name. The {} stops LATEX from eating up all the space after the command name. I read that Knuth divides the people working with \TeX{} into \TeX{}nicians and \TeX perts.\\ Today is \today.



I read that Knuth divides the people working with TEX into TEXnicians and TEXperts. Today is September 27, 2005.



Some commands need a parameter, which has to be given between curly braces { } after the command name. Some commands support optional parameters, which are added after the command name in square brackets [ ]. 4



Try the $\backslash$ command instead. It produces a ‘\’.
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Things You Need to Know The next examples use some LATEX commands. Don’t worry about them; they will be explained later.



You can \textsl{lean} on me!



You can lean on me!



Please, start a new line right here!\newline Thank you!



Please, start a new line right here! Thank you!



1.3.4



Comments



When LATEX encounters a % character while processing an input file, it ignores the rest of the present line, the line break, and all whitespace at the beginning of the next line. This can be used to write notes into the input file, which will not show up in the printed version. This is an % stupid % Better: instructive or \frqq



»



\flq



‹



\frq



›



\dq



"



In German books you often find French quotation marks («guillemets»). German typesetters, however, use them differently. A quote in a German
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Typesetting Text book would look like »this«. In the German speaking part of Switzerland, typesetters use «guillemets» the same way the French do. A major problem arises from the use of commands like \flq: If you use the OT1 font (which is the default font) the guillemets will look like the math symbol “”, which turns a typesetter’s stomach. T1 encoded fonts, on the other hand, do contain the required symbols. So if you are using this type of quote, make sure you use the T1 encoding. (\usepackage[T1]{fontenc})



2.5.4



Support for Korean6



To use LATEX for typesetting Korean, we need to solve three problems: 1. We must be able to edit Korean input files. Korean input files must be in plain text format, but because Korean uses its own character set outside the repertoire of US-ASCII, they will look rather strange with a normal ASCII editor. The two most widely used encodings for Korean text files are EUC-KR and its upward compatible extension used in Korean MS-Windows, CP949/Windows-949/UHC. In these encodings each US-ASCII character represents its normal ASCII character similar to other ASCII compatible encodings such as ISO-8859-x, EUC-JP, Shift_JIS, and Big5. On the other hand, Hangul syllables, Hanjas (Chinese characters as used in Korea), Hangul Jamos, Hiraganas, Katakanas, Greek and Cyrillic characters and other symbols and letters drawn from KS X 1001 are represented by two consecutive octets. The first has its MSB set. Until the mid-1990’s, it took a considerable amount of time and effort to set up a Korean-capable environment under a non-localized (non-Korean) operating system. You can skim through the now much-outdated http://jshin.net/faq to get a glimpse of what it was like to use Korean under non-Korean OS in mid-1990’s. These days all three major operating systems (Mac OS, Unix, Windows) come equipped with pretty decent multilingual support and internationalization features so that editing Korean text file is not so much of a problem anymore, even on non-Korean operating systems. 2. TEX and LATEX were originally written for scripts with no more than 256 characters in their alphabet. To make them work for languages with considerably more characters such as Korean7 or Chinese, a subfont mechanism was developed. It divides a single CJK font with 6



Considering a number of issues Korean LATEX users have to cope with. This section was written by Karnes KIM on behalf of the Korean lshort translation team. It was translated into English by SHIN Jungshik and shortened by Tobi Oetiker. 7 Korean Hangul is an alphabetic script with 14 basic consonants and 10 basic vowels (Jamos). Unlike Latin or Cyrillic scripts, the individual characters have to be arranged in rectangular clusters about the same size as Chinese characters. Each cluster represents a syllable. An unlimited number of syllables can be formed out of this finite set of vow-



2.5 International Language Support thousands or tens of thousands of glyphs into a set of subfonts with 256 glyphs each. For Korean, there are three widely used packages; HLATEX by UN Koaunghi, hLATEXp by CHA Jaechoon and the CJK package by Werner Lemberg.8 HLATEX and hLATEXp are specific to Korean and provide Korean localization on top of the font support. They both can process Korean input text files encoded in EUC-KR. HLATEX can even process input files encoded in CP949/Windows-949/UHC and UTF-8 when used along with Λ, Ω. The CJK package is not specific to Korean. It can process input files in UTF-8 as well as in various CJK encodings including EUC-KR and CP949/Windows-949/UHC, it can be used to typeset documents with multilingual content (especially Chinese, Japanese and Korean). The CJK package has no Korean localization such as the one offered by HLATEX and it does not come with as many special Korean fonts as HLATEX.



3. The ultimate purpose of using typesetting programs like TEX and LATEX is to get documents typeset in an ‘aesthetically’ satisfying way. Arguably the most important element in typesetting is a set of welldesigned fonts. The HLATEX distribution includes UHC PostScript fonts of 10 different families and Munhwabu9 fonts (TrueType) of 5 different families. The CJK package works with a set of fonts used by earlier versions of HLATEX and it can use Bitstream’s cyberbit TrueType font.



els and consonants. Modern Korean orthographic standards (both in South Korea and North Korea), however, put some restriction on the formation of these clusters. Therefore only a finite number of orthographically correct syllables exist. The Korean Character encoding defines individual code points for each of these syllables (KS X 1001:1998 and KS X 1002:1992). So Hangul, albeit alphabetic, is treated like the Chinese and Japanese writing systems with tens of thousands of ideographic/logographic characters. ISO 10646/Unicode offers both ways of representing Hangul used for modern Korean by encoding Conjoining Hangul Jamos (alphabets: http://www.unicode.org/charts/PDF/ U1100.pdf) in addition to encoding all the orthographically allowed Hangul syllables in modern Korean (http://www.unicode.org/charts/PDF/UAC00.pdf). One of the most daunting challenges in Korean typesetting with LATEX and related typesetting system is supporting Middle Korean—and possibly future Korean—syllables that can be only represented by conjoining Jamos in Unicode. It is hoped that future TEX engines like Ω and Λ will eventually provide solutions to this so that some Korean linguists and historians will defect from MS Word that already has a pretty good support for Middle Korean. 8 They can be obtained at language/korean/HLaTeX/ language/korean/CJK/ and http://knot.kaist.ac.kr/htex/ 9 Korean Ministry of Culture.
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Typesetting Text To use the HLATEX package for typesetting your Korean text, put the following declaration into the preamble of your document:



\usepackage{hangul}



This command turns the Korean localization on. The headings of chapters, sections, subsections, table of content and table of figures are all translated into Korean and the formatting of the document is changed to follow Korean conventions. The package also provides automatic “particle selection.” In Korean, there are pairs of post-fix particles grammatically equivalent but different in form. Which of any given pair is correct depends on whether the preceding syllable ends with a vowel or a consonant. (It is a bit more complex than this, but this should give you a good picture.) Native Korean speakers have no problem picking the right particle, but it cannot be determined which particle to use for references and other automatic text that will change while you edit the document. It takes a painstaking effort to place appropriate particles manually every time you add/remove references or simply shuffle parts of your document around. HLATEX relieves its users from this boring and error-prone process. In case you don’t need Korean localization features but just want to typeset Korean text, you can put the following line in the preamble, instead.



\usepackage{hfont}



For more details on typesetting Korean with HLATEX, refer to the HLATEX Guide. Check out the web site of the Korean TEX User Group (KTUG) at http://www.ktug.or.kr/. There is also a Korean translation of this manual available.



2.5.5



Support for Cyrillic



By Maksym Polyakov 



Version 3.7h of babel includes support for the T2* encodings and for typesetting Bulgarian, Russian and Ukrainian texts using Cyrillic letters. Support for Cyrillic is based on standard LATEX mechanisms through the fontenc and inputenc packages. But, if you are going to use Cyrillics in math



2.5 International Language Support mode, you need to load mathtext package before fontenc:10 \usepackage{mathtext} \usepackage[T1,T2A]{fontenc} \usepackage[koi8-ru]{inputenc} \usepackage[english,bulgarian,russian,ukranian]{babel}



Generally, babel will authomatically choose the default font encoding, for the above three languages this is T2A. However, documents are not restricted to a single font encoding. For multi-lingual documents using Cyrillic and Latin-based languages it makes sense to include Latin font encoding explicitly. babel will take care of switching to the appropriate font encoding when a different language is selected within the document. In addition to enabling hyphenations, translating automatically generated text strings, and activating some language specific typographic rules (like \frenchspacing), babel provides some commands allowing typesetting according to the standards of Bulgarian, Russian, or Ukrainian languages. For all three languages, language specific punctuation is provided: The Cyrillic dash for the text (it is little narrower than Latin dash and surrounded by tiny spaces), a dash for direct speech, quotes, and commands to facilitate hyphenation, see Table 2.6. Table 2.6: The extra definitions made by Bulgarian, Russian, and Ukrainian options of babel "| disable ligature at this position. "an explicit hyphen sign, allowing hyphenation in the rest of the word. "--- Cyrillic emdash in plain text. "--~ Cyrillic emdash in compound names (surnames). "--* Cyrillic emdash for denoting direct speech. "" like "-, but producing no hyphen sign (for compound words with hyphen, e.g.x-""y or some other signs as “disable/enable”). "~ for a compound word mark without a breakpoint. "= for a compound word mark with a breakpoint, allowing hyphenation in the composing words. ", thinspace for initials with a breakpoint in following surname. "‘ for German left double quotes (looks like ,,). "’ for German right double quotes (looks like “). "< for French left double quotes (looks like 
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