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Why LaTeX?

· It is arguably the premier typesetting package in the world. Knuth and Lamport have distilled for us the accumulated wisdom of generations of printers. 

· The TeX system typesets documents with line and page breaks to maximise readability and appeal by avoiding as far as possible poor breaks and hyphenation. 

· It is simply the best package for documents containing mathematics. 
``TeX can print virtually any mathematical thought that comes into your head, and print it beautifully.'' (Herbert S. Wilf, 1986) 

· It is free on virtually every computer in the world. 

· It is portable---stick to the standard commands and everyone can read and exchange documents. 

· The source file is purely alphanumeric so it can be read by eye or posted by e-mail with no problems associated with different versions or binary files. 

· LaTeX has the reputation of being hard, but in fact it is effectively the same as HTML! 

· Weakness: it is not usually WYSIWIG. 

Note that the "X" in LaTeX or TeX is pronounced as a hard sound as in the "ck" in "teck" 

In a document of this size it is not possible to include everything that you might need to know, and if you intend to make extensive use of the LaTeX you should refer to a more complete reference. Instead this is an idiosyncratic introduction to the basic elements and philosophy of using LaTeX.
A quick and dirty start

I need to demonstrate LaTeX on an example document. I choose to start with a cut down version of a Microsoft Word article I wrote on fractals, The importance of beings fractal. In practise, you create a document in LaTeX from the outset. 

Document classes

Saving part of the article as text looks like fractals00.tex, with all formatting, mathematics and figures lost. We restore and improve the formatting and the mathematics to produce a superb final document (pdf,120K).
Around the document text that you wish to typeset, you need 

\documentclass[12pt]{article}

\begin{document}

...

\end{document}

as in fractals01.tex which we now typeset.

Note that the editor I use on the Mac, Alpha, is customised to work with LaTeX, as may Emacs+AuCTeX or AlphaTk for Unix and WinEdt for PCs. For a TeX engine I recommend: OzTeX for Macs; mikTeX for PCs; and tetex for Unix 

Restore the paragraph structure by introducing a blank line to indicate to LaTeX where one paragraph ends and another begins, as in fractals02.tex. All other line breaks in the source are treated as simply blank characters.

Other document classes are report (for long articles such as a dissertation), book, and letter.

Other options are the smaller sizes of fonts: [11pt]; or none at all which gives 10pt. Additional options may be provided, such as a4paper or twocolumn, within the [] and separated by commas.

For most purposes I recommend one of

· \documentclass[12pt,a4paper]{article} for drafting

· \documentclass[a4paper,twocolumn]{article} for an easily readable newspaper type format that also saves paper

· or perhaps \documentclass[a5paper,twoside]{article} for a small booklet sized article (perhaps followed by some post processing with PSnup -2 -s 1 to put side by side on an a4 page!)

As you go through this, try some of these alternatives to see how LaTeX easily reformats the document to changing needs. 

Sectioning

The sections and subsections need to be typeset clearly. These are indicated by the 

\section{section-name}

and 

\subsection{subsection-name}

commands as in fractals03.tex.

Note that LaTeX automatically numbers the sections and subsections, so do not number them yourself.

Observe the use of the backslash or "slosh" to introduce a command in LaTeX, followed by an argument in enclosed in braces.

Other sectioning commands are \chapter, \subsubsection, and \paragraph.

Titles

There are also special commands for a title. The format is 

\title{title-text}

\author{yours truly\\address}

\maketitle

as in fractals04.tex.

Observe that LaTeX uses today's date. This may be overridden with the \date{any-date} command anywhere before the \maketitle.

Note that not only are the slosh, "\", and the braces, "{" and "}", special characters to LaTeX, so is the percent sign "%". It causes LaTeX to ignore the rest of the line, so we can comment the document if needed. Other special characters are: 

· the dollar, "$"; 

· the ampersand, "&"; 

· the underscore, "_"; and 

· the hash, "#". 

To actually get any of these last seven characters (but not "\") to appear in the final typeset document, just precede them by a slosh (as now seen in the name of the department).

The double slosh "\\" is reserved to force a line break in certain circumstances---use it sparingly. 

Font styles

LaTeX typsets most of a document in (Computer Modern) roman font. Section and subsection titles are typeset in bold face. LaTeX has other font styles available. These are invoked by the following commands with argument the text to be affected: 

· \emph{...} invokes italic for emphasis (and sometimes addresses); 

· \texttt{...} typesets its argument in a fixed width teletype-like font, useful for code fragments and the like; 

· \textsf{...} invokes a sans serif font useful for titles, overhead transparencies, and faxes; 

· whereas if needed, \textbf{...} and \textnormal{...} typesets bold face and the normal roman respectively. 

These font styles are mainly used in the following way: 

\emph{this is in italic}, but this is not.

as in fractals05.tex.

Note: these style changes are cumulative so you can have italic bold by \emph{\textbf{...}} (provided the fonts are actually available on your system!). 

Page headings and footings

LaTeX's default is to number each page, centered in the footing. A more descriptive running page header is obtained by including the command 

\pagestyle{headings}

in the preamble (that bit before the \begin{document} in which the title and author may also go), as in fractals06.tex.

You can design your own running header using \pagestyle{myheadings} in conjunction with the \markright{some-text} command.

End advice

Leave the details of typesetting to LaTeX. Just tell LaTeX the logical structure of your document and it will do the rest. Resist the temptation to meddle unless you have a very good reason. 

The same advice holds for HTML---markup the logical structure.

"The only thing that never looks right is a rule. There is not in existence a page with a rule on it that cannot be instantly and obviously improved by taking the rule out." George Bernard Shaw in The Dolphin (1940)

Environments

LaTeX has a multitude of logical structures to work with, called "environments." Use them.

Quotation & verse

An environment is established by a \begin{}...\end{} pair. For example, a quotation may be typeset using the quote environment (Note: for such a displayed quote we do not use quote marks, they are only used for short quotes typeset inline) 

\begin{quote}

...

\end{quote}

or a passage of verse may be typset by the verse environment 

\begin{verse}

...

\end{verse}

See fractals11.tex and the use of \\ to specify line breaks in the verse environment. 

See that LaTeX knows that it is good style to leave a wider space after a full-stop at the end of a sentence. However, this means that sometimes you have to tell LaTeX that some full-stop/space combinations are not at the end of a sentence, one example being between a person's initials and their surnames. As in L.~F.~Richardson and A.~J.~Roberts, a tilde does two things: 

· it typesets a standard width space, and 

· it tells LaTeX never to break a line at that space. 

The tilde is used in other circumstances such as Figure~2, equation~(3), etc. See a fuller page of examples. 

Abstract

The abstract environment does a little more for you in that 

\begin{abstract}

...

\end{abstract}

also typesets a natty little title. See fractals12.tex.

Itemize & enumerate

Extremely useful are the list environments of which I describe two. Use them wherever you have a sequence of steps or a list of things. The format for a bulleted list is 

\begin{itemize}

\item ...

\item ...

...

\end{itemize}

The format for a numbered list is 

\begin{enumerate}

\item ...

\item ...

...

\end{enumerate}

See fractals13.tex. Note that blank lines between items have no effect.

Lists may be embedded within lists to a maximum of four nested levels.

Tabular and center

Often we want to display information in a table; LaTeX has the tabular environment for this. 

The tabular environment is a more sophisticated environment in that it has an argument as well as material in the body of the environment. The format of the environment is 

\begin{tabular}{argument}

\hline

... & ... & ... \\

\hline

... & ... & ... \\

... & ... & ... \\

... & ... & ... \\

\hline

\end{tabular}

for a table of four rows and three columns (with horizontal lines around the heading line and also at the end of the table). 

· The special & character separates the different items in any one row. 

· The "\\" separates different rows. 

· The argument of the tabular environment is a string made up of a letter for each column of the table, either c, l or r denoting a centred, left-justified or right-justified column respectively---the letters optionally separated by a "|" if you desire vertical lines between columns. 

· The optional \hline's draw horizontal lines between the rows of the table. Use \hline's sparingly---let the table structure work for you at the lowest level.

The fractal document does not have a table at present, but we put one in at the end listing seven geometric objects and their fractal dimension, see fractals14.tex. Note that the table is put inside a center environment: 

\begin{center}

...

\end{center}

which centres the enclosed material across the width of the page (note the American spelling of center). 

Verbatim

Computer code, no matter what special characters it has, may be listed with the verbatim environment: 

\begin{verbatim}

...

\end{verbatim}

All characters and line breaks within the body of this environment are reproduced in the fixed width font (\tt). See fractals15.tex where I typeset the LaTeX commands needed to typeset the table of dimensions! 

(More powerful code listing environments are available in the moreverb package.) 

Simple Mathematics

Mathematics is treated by LaTeX in a fashion completely different from ordinary text. The mathematics mode is invoked by specific environments. 

math 

Mathematics to be typeset inline with the text must be contained in the environment 

\begin{math}...\end{math}

or 

\(...\)

for short. See fractals16.tex and observe the mathematics in section 2 when typeset. Note the different font used for mathematical letters (called math italic); it is imperative that all mathematics be typeset in a math environment (even if it is just a single letter), and not in the roman font that is the default for text.

A universal bad habit is to use matching dollar signs 

$...$

to invoke the math environment for inline mathematics. "Do as I say, and not as I do": avoid these because an unmatched $-sign causes incomprehensible error messages, whereas an unmatched \( or \) is generally easier for LaTeX to detect and inform.

Also note that in any mathematics environment, blank characters are totally ignored.

scripts and symbols 

Subscripts and superscripts are typeset in a mathematics environment using the underscore and the caret character respectively. For example, 

d^{-1}

and 

d^2

will typeset "-1" and "2" as superscripts to d, see fractals17.tex. Similarly for subscripts indicted by "_". Single character scripts need no enclosing braces.

LaTeX has an enormously wide variety of symbols to help typeset mathematics. For example, in fractals17.tex I have used: 

· \times to get a times sign; 

· \propto to get a proportional to symbol; 

· \pi to get the greek letter pi. 

See the menus in Alpha, or the Essential Mathematics document, for an idea of the wide range of symbols available; note in particular the whole of the greek alphabet. The names of these symbols have to be followed by a non-alphabetic character, often a blank.

displaymath and frac 

Many mathematical equations and expressions are so complicated or so important that they should not be typeset inline with the text, but they should be displayed on a line all by themselves. This is achieved with the environments: 

\begin{displaymath}

...

\end{displaymath}

equivalent to the shorter 

\[

...

\]

or 

\begin{equation}

...

\end{equation}

The difference being that the last also typesets an equation number to the right of the mathematics. See fractals18.tex.

Also observe the use of the \frac command, with two arguments enclosed in braces, for producing fractions within mathematics.

Cross referencing

One of the strengths of LaTeX is its capability to cross-reference through information it places in auxilary files. Done properly, this feature permits one to extract, insert, move and modify large and small chunks of the document around without having to manually renumber cross-references, it is all done automatically.

Table of contents

One of the easiest things to do is to insert a table of contents into a document simply by placing the LaTeX command 

\tableofcontents

at the desired location in the document; see fractals21.tex.

The first time this is LaTeXed the table will not appear because the information is being stored in the associated .toc file. Subsequent LaTeXing will typeset the table of contents.

The minitoc package may be used to insert a Table of Contents of just the current chapter or Part in a book or report. Very useful to help map out the parts of the dissertation for a reader. See the scheme laid out in the skeleton file minitoc.tex.

Footnotes

Unlike most publishers, LaTeX easily handles footnotes with comtemptuous ease. Just use the 

\footnote{some-text}

command with one argument being the text of the footnote. As seen in fractals22.tex, this will typeset a numerical flag at the location of the footnote command and will place the footnote text at the bottom of the page.

Labels and references

Somewhat more sophisticated are references to equations and sections. First one has to label them as in 

\section{...}

\label{sec-name}

or in 

\begin{equation}

...

\label{eq-name}

\end{equation}

which associates a string such as "sec-name" with the number of the section, and a string such as "eq-name" with the number of the equation. See fractals23.tex.

Having created the labels, you refer to the objects using the \ref{label-name} command as seen in fractals23.tex. Note the use of the command \S to typeset a symbol for "section" and "subsection", and the need to put parentheses around the equation number in its reference.

One also labels and refers to chapters, subsections, subsubsections, tables, figures, and enumerated lists.

Often you begin to lose track of the labels used. In such a case \usepackage{showkeys} in the preamble will cause names of labels to also appear in a (draft) printed document for your ready reference.

Hypertext linking

An emerging feature of LaTeX is the ability to automatically insert hypertext links within a document: 

· the \ref{} command puts in a clickable link to the refered object; 

· the \label{} command automatically inserts a target; 

· table of contents, footnotes, citations, etc all generate appropriate hyperlinks. 

It is great, try it. To get this feature just insert the command \usepackage{hyperref} at the end of the preamble. 

Warnings: 

· at the time of writing, only recent versions of LaTeX and dvi viewers support the hypertext links;

· the hyperref and showkeys packages are currently incompatible;

· the .toc files generated with and without hyperref are incompatible, so delete the current .toc file before using hyperref (try it in the fractals23.tex document).

Bibliography

A bibliography is handled as a sort of enumerated list with labels.

The following list like environment 

\begin{thebibliography}{99}

\bibitem{bib-name1}  article-description1

\bibitem{bib-name2}  article-description2

...

\end{thebibliography}

typesets the bibliography with the heading References and associates the labels, the strings such as "bib-name1", with the description of the article or reference. See the end of fractals24.tex.

Hint: if you want the entry "References" to appear in the table-of-contents then put the line 

\addcontentsline{toc}{section}{\refname}

at the start of thebibliography environment (use \bibname instead \refname for reports or books). 

Citations in the text to the bibliography items are achieved by the command 

\cite{bib-name}

This typesets the number of the bibitem in square brackets as seen in fractals24.tex.

Generally put a non-breaking space before the cite command as in 

Mandelbrot~\cite{Mandel}...

BibTeX et al

The basic bibliography environment is fine for your first project report. However, in time you develop enough so that you want to keep one central database of all your references which you then access via the \cite command in any document you prepare.

· First you prepare your database, say ajr.bib, consisting of records such as 

· @article{Roberts94a,

·    author =   {A. J. Roberts},

·    journal =  {Australasian Science},

·    month =    apr,

·    title =    {The importance of beings fractal},

·    year =     1994,

·    pages =    23,

}

or 

@article{Roberts95b,

   author =  {A. J. Roberts and A. Cronin},

   journal = {Physica A},

   pages =   {867--878},

   title =   {Unbiased estimation of multi-fractal

              dimensions of finite data sets},

   volume =  233,

   year =    1996,

}

The program bibcard on the Suns is excellent for preparing and maintaining such a database; I wish it was ported to other platforms. BibDB is available for PCs, and of course alpha on Macintoshes is great.

· Then whenever you prepare a document, include the commands 

· \bibliographystyle{plain}

\bibliography{ajr}

instead of thebibliography environment. Use \cite{...} as normal within the document. 

· Lastly, after running LaTeX, execute the program bibtex (it will look in the .aux file to determine what references are needed) which creates a .bbl file that later runs of LaTeX will read to form the bibliography. This sounds complicated, but it is all worth it. 

There are also publically available databases of .bib files covering specialist areas of research compiled by interested people. For example there is one for dynamical systems. 

Large documents

Large documents, especially dissertations and books, can be a pain to deal with just because of their size. LaTeX gives a facility to split the source, the .tex file, into manageable sized chunks to make editing easier and to speed typesetting by only doing that chunk of interest at any one time. 

· Establish the main file, as in fractals25.tex, of the form 

· \documentclass{article}

· \begin{document}

· \include{frac25a}

· \include{frac25b}

· \include{frac25c}

\end{document}

with as many divisions as there are logical chunks in your document. 

· Then put all your normal LaTeX text and commands in the corresponding .tex files. Here I have broken the input file into: 

· front matter, see frac25a.tex; 

· section 1, see frac25b.tex; 

· section 2 and bibliography, see frac25c.tex. 

· Typeset the main file and all appears as normal (except pagebreaks are enforced between the included files). 

· To typeset only one of the chunks, say the first section, just insert the command 

\includeonly{frac25b}

in the preamble as you see commented out in fractals25.tex.

Appedices

Often large documents have one or more appendices. If so just insert the command \appendix immediately before the first appendix, then use chapter and/or sectioning commands as before. The first chapter or section after \appendix will become Appendix A, the second will be Appendix B, etc. 

More mathematics

Typesetting mathematics is a work of art. LaTeX knows a lot of the basics, but you often have to fiddle to get the results you require. Recall how to 

· include mathematics inline, with the math environment, or displayed using the displaymath or equation environments; 

· set sub- and super-scripts; 

· use the \frac command to typset fractions; and 

· that many commands type mathematical symbols such as the Greek alphabet. 

Relations

LaTeX knows to typeset extra space around relations such as = \approx and 

· inequalities < , > , \leq , \geq 
· very much so \ll , \gg 
· set relations \in , \subset 
etc.

Delimiters

Delimiting 

· parentheses (...) 

· brackets [...] 

· braces \{...\} 

· angle brackets \langle...\rangle (do not use the relations < and > for this purpose) 

· bars |...| or \|...\| 

etc, come in various sizes to cope with different sub-expressions that they surround. The easiest way to get the size nearly correct is to use the modifying commands as in \left(...\right) as seen in maths.tex, section 1.

Note that \left and \right must be used in pairs so that LaTeX can determine the size of the intervening mathematics. If for any reason, such as splitting a sub-expression over two lines or for an evaluation bar, the matching delimiter is not to appear, then use \left. or \right. to mark that boundary of the delimiter for LaTeX.

Spacing

In the previous examples I used \,, and \,. to punctuate at the end of the equations. Both in and out of maths, LaTeX provides the commands: 

· \, to typeset a thin space; 

· \ to typeset a normal space; 

· \quad to typeset a "quad" space; 

· \! to typeset a negative thin space! 

Use these to space the mathematics where needed.

For example, see maths.tex, section 2, 

· use \, to separate the infinitesimal from the integrand in integrals, and to separate punctuation from an equation; 

· use some negative space, \!\!\!, in multi-dimensional integrals to bring the integral signs closer together; 

· use \quad to separate two or more equations or text on the one line. 

Observe, both before and after, the use of the \mbox{...} command to include a few words of ordinary text within mathematics.

Arrays

Frequently we need to set mathematics in a tabular format.

For example, arrays are typeset within a mathematics environment by the array environment (very similar to the tabular environment).

The structure is 

\begin{array}{argument}

... & ... & ... & ... \\

... & ... & ... & ... \\

... & ... & ... & ...

\end{array}

for an array of 3 rows and four columns. As in tabular, the argument consists of the letters r, c or l to indicate that the corresponding columns are to be typeset right, centered or left justified, see maths.tex, Section 3.

Note that LaTeX has a variety of ellipses: 

· \cdots to type three dots horizontally (at the height of the centre of a + sign); 

· \ldots to type three dots horizontally (at the height of a comma); use this outside of mathematics also, do not use "..." to get typeset three dots; 

· \vdots for three vertical dots; and 

· \ddots for three diagonal dots. 

Arrays may also be used to lay out information in special ways. Arrays embedded within arrays give more scope for your imagination.

Equation arrays

Often we want to align related equations together, or to align each line of a multi-line derivation. The eqnarray mathematics environment does this.

The format is the same as a tabular or array environment, except that the eqnarray environment assumes three columns: the left column right justified; the centre, centred; and the right column left justified: 

\begin{eqnarray}

... & ... & ... \\

... & ... & ... \\

... & ... & ...

\end{eqnarray}

Each line will be numbered by LaTeX, unless you specify \nonumber in a lines, or unless you use the * form of eqnarray. See Section 4 in maths.tex.

Functions

LaTeX knows how to typeset a lot of mathematical functions. 

· Trigonometric and other elementary functions are defined by the obvious corresponding command name. For example, \sin x or \exp(i\theta).

· Subscripts on more complicated functions, such as \lim_{..} and \max_{...} are appropriately placed under the function name.

· And the same goes for both sub- and super-scripts on large operators such as \sum, \prod, \bigcup, etc. 

See Section 5 in maths.tex. 
Accents

In the example of set intersection an overline is typeset over the sets U (the overline denotes an operation). However, if we want an overline to denote a distinct quantity that has a close relation to something else, then a mathematical accent is used.

Common mathematical accents over a single character, say a, are: 

· \bar a to put an overbar over a; 

· \tilde a to put "~" over a; 

· \hat a to put "^" over a; 

· \dot a to put a single dot over a; 

· \ddot a to put a double dot over a; and 

· \vec a to put a little arrow over a. 

If necessary, accents may be stacked on top of each other. See Section 6 in maths.tex.

Command definitions

LaTeX provides a facility for you to define your very own commands.

A simple example is that LaTeX does not have a predefined Airy function so we define our own as: 

\newcommand{\Ai}{\mbox{Ai}}

and then use the command \Ai wherever needed.

More useful commands involve arguments; I give three of my favourites. The first two, with two arguments, define partial derivative commands 

\newcommand{\D}[2]{\frac{\partial #2}{\partial #1}}

\newcommand{\DD}[2]{\frac{\partial^2 #2}{\partial #1^2}}

\renewcommand{\vec}[1]{\mbox{\boldmath$#1$}}

and the last, with one argument, redefines the \vec command to denote vectors by boldface characters (rather than have an arrow accent).

Note that within a definition, #n denotes a placeholder for the nth supplied argument. See these in use in Section 7 of maths.tex.

You will have noticed that LaTeX is very verbose. Many people define their own abbreviations for the common command structures so that they are quicker to type. My advice is do not do this; it makes your LaTeX much less portable and harder to read. Instead, setup your editor to cater for the verbosity; use command definitions only to give you new logical patterns, such as the partial differentiation.

AMS-LaTeX

The American Mathematical Society has enormously extended the mathematical environments, commands, fonts and symbols in LaTeX. Investigate if you can spare the time.

Figures, tables and seminars

Tables

Tables and figures are examples of entities that "float". They generally form too large an entity to be conveniently placed just anywhere on a page. Instead LaTeX waits so that it can put them in a convenient place: the top of a page, the bottom of a page, or on a page by itself.

To request LaTeX to include a table use the table environment: 

\begin{table}

    \caption{...}

    \label{...}

    ...

    instructions for typesetting the table

    (usually tabular within a center environment)

    ...

\end{table}

See the table of fractal dimensions at the end of fractals31.tex. In the first run through, LaTeX cannot find room on page 5 for the table, and so places it on page 6 by itself. In the second run, the Table of Contents has pushed more material into the document, and now the table is placed at the top of the page.

One may include a List of Tables in the document with the command \listoftables.

Figures

The usual way to include a figure in LaTeX is as follows.

· Create a postscript file of the drawing from whatever application is being used to generate the figure. For example, cantor.m and koch.m are Matlab programs that create graphs which have postscript in files cantor.eps and koch.eps
· However, pdfLaTeX does not support postscript graphics! In order to seamlessly be able to use pdfLaTeX or ordinary LaTeX, and produce a quality graphic, convert to pdf using the public domain ps2pdf program (so you have two copies of the graphics file, an .eps file and a .pdf file). For example, the two files cantor.pdf and koch.pdf
· Then place in the preamble the commands 

\usepackage{graphicx}

· Somewhere near where you want the figure, include the figure environment 

· \begin{figure}

·     \centering

·     \includegraphics{...}

·     \caption{...}

·     \label{...}

\end{figure}

where the argument of the \includegraphics command is the filename (without the extension). 

· Or use this to scale the picture up/down to the width of the page 

· \begin{figure}

·     \centering

·     \includegraphics[width=0.9\textwidth]{...}

·     \caption{...}

·     \label{...}

\end{figure}

See the two figures in fractals32.tex 

The width=0.9\textwidth scales the figure to 90% of the width of the typeset text: change it if desired; leave it out in order to reproduce the figures unscaled. 

Note: I strongly urge you to generate the graphics at about the same size as they are to appear. This is so that the title, label and legend information is actually readable and the line thicknesses are creditable. 

One may include a List of Figures in the document with the command \listoffigures.

Packages

There are packages to extend LaTeX in zillions of ways: some excellent, some flakey. If you want to do something the chances are someone has wanted to do it before and has written a package to do it. See the vast The TeX Catalogue Online for instance. 

Useful packages are color, hyperref, showkeys and url. 

Make you own style

Create a file, say mystyle.sty, and include in it commands to change the appearance of your documents. Then include in the preamble of all your documents \usepackage{mystyle}. But what do you put in your style file? Here are some suggestions. 

· By default use the hyperref and color packages, so include 

· \usepackage{color}

\usepackage[colorlinks]{hyperref}

· Also we always want page headings, but detest the "all capitals" style that is the default, so very naughtily crunch the \MakeUppercase command 

· \pagestyle{headings}

\renewcommand{\MakeUppercase}[1]{\color{green}\textsf{#1}}

so that the page headings now appear an attractive green and sans serif font (actually I prefer the X11 colour OliveGreen).

· Say we would like the title to always appear in sans serif font and be magenta in colour (although I prefer Brown). We interfer with LaTeX using the \let command which defines a pointer to the current definition of another command; thus 

\let\LaTeXtitle\title

defines \LaTeXtitle to point to the original LaTeX definition of \title. Follow this with 

\renewcommand{\title}[1]{\LaTeXtitle{\color{magenta}\textsf{#1}}}

to define a new version of \title that colours it magenta and puts it into a sans serif font. Neat!

· Now let us make all section headings blue. The abstract is easy we just redefine its name 

\renewcommand{\abstractname}{\color{blue}Abstract}

But to get all section headings blue we need to know (by delving into the file latex.ltx) that all section headings are typeset via the command \@startsection. Thus put into your style file the commands 

\let\LaTeX@startsection\@startsection 

\renewcommand{\@startsection}[6]{\LaTeX@startsection%

{#1}{#2}{#3}{#4}{#5}{\color{blue}\raggedright #6}} 

See that this makes the sixth argument to the real \@startsection blue and also raggedright; the sixth argument is the section title. (Note: the "@" character acts as a letter in a .sty file, but not in any .tex file!) 

Download the above in mystyle.sty (with a few enhancements) and try it yourself with fractals32.tex. (There is the possibility of a glitch in the colouring if a section heading appears at the top of a page.) 

The test of whether a definintion should go into your style file is determined by the answer to this question: will your LaTeX document still typeset without error if your style file is not used? if the answer is yes, then include the definition (as for all of the above); if the answer is no (as for \D and \DD defined earlier, then you are extending the functionality of LaTeX and it is not suitable for a style file in the true sense. Instead such extension definitions should go into a mypackage.sty file. 

Seminar style

"Three rules of public speaking: Be forthright. Be brief. Be seated." (S. Dressel & J. Chew, 1987) 

There is a nifty documentclass for preparing overhead transparencies or computer presentations, the seminar class. Within this class, you use all the normal typesetting facilities offered by LaTeX. (There are many other packages, often looking much flashier, but I consider the alternatives are more awkward to use.) 

An example framework is as follows: 

\documentclass[a4]{seminar}

...

\begin{document}

\begin{slide}

...

\newslide

...

\newslide

...

\end{slide}

\end{document}

Note the use of slide environment within the document, and the use of the \newslide command to strongly control page breaks as it is important to control the specific material on each page.

Such a document is to be viewed and printed in landscape mode, see fractals33.tex.

It is good practise to: 

· have less information per page, the rule is no more than 6 lines of 6 words per line, in which case I suggest including the 12pt option in the documentclass;

· typeset slides in a sans serif font, here done by including the command \def\everyslide{\sf} in the preamble;

· in the seminar style it is often the vertical height that is the constraint in graphics so scale with height=0.8\textheight if needed. 

as in 

\documentclass[a4,12pt]{seminar}

\def\everyslide{\sf}

Write right for research

"The only proper attitude is to look upon a successful interpretation, a correct understanding, as a triumph against the odds. We must cease to regard a misinterpretation as a mere unlucky accident. We must treat it as the normal and probable event." 

Practical Criticism, I.A. Richards (1929) 

Write well

90% of research papers get less than 10 citations. Over the period 1945--88 the most cited paper, by O. H. Lowry et al Protein measurement with the Folin phenol reagent, received a staggering 187,652 citations. In contrast, 55.8% of papers were cited just once, and 24.1% were cited 2-4 times! 

You have to "sell" your work and ideas. People spend time on what they perceive will benefit them. Here I describe what I consider to be the two main principles for organising your writing. 

You must structure your document so that even those who read only a little can take away something of value---that way they are more likely to take note of what you say and to come back for more. Write something understandable and useful early.

You must also give the reader a "map" of what you are writing about. Introduce and summarise at all levels in your writing.

Structure your writing on a pyramid organisation

Many people will read your title; some will read the abstract; a few will read the introduction; and only a handful (perhaps only the referees, sigh) will struggle with the body of your article. Give each of these readers something to take away after they leave your article.

Title 

The title is the first chance to lose a reader => make it interesting. Start with a keyword. Put in a verb and make it a statement. Be specific. 

Abstract 

The abstract is not a table of contents. Say what is delivered, the essential qualities of the paper. Use less than 50 words for each of the following questions: 

· What was done? 

· Why do it? 

· What were the results? 

· What do the results mean in theory and/or practise? 

· What is the reader's benefit? 

· How can the readers use this information for themselves? 

The abstract is probably all most readers read, it must be a complete though necessarily sketchy description in itself.

A wide range of people in your discipline may read your abstract if you have made the title interesting. Keep the level of jargon low, perhaps to that appropriate to Honours degree students.

Introduction 

The Introduction has to show that your story is worth telling in detail. The Introduction is likely to be all an interested reader reads, again it must be complete in itself. Use a level of jargon appropriate to say post-graduate students. Place your work in the context of other research. Summarise your main results, albeit in a suitably simplified form.

Face it: only the dedicated diehards are going to want to wade through the details of the rest of the paper. Give the key points in your Introduction.

`Feedback' sometimes despairs at the way scientists write their research papers. the prose often seems pompous, the meaning obscure. For some reason, many boffins don't seem to be able to resist using a long technical word when the simple everyday equivalent would do. We suspect the problem may start in the schoolroom.
Recently, one of Feedback's colleagues asked her daughter how her physics lessons were going at school. "I really like physics, and I have no problems understanding it," the daughter replied. "But I often get a bad mark for my writen work."
"Why?" the concerned mother asked. "Well, the teacher doesn't like the way I write," came the reply. "For example, last week when I was writing up an experiment, I put down: `The object moved to one side.' The teacher said that I should have written `The object was displaced horizontally.' " New Scientist, 10 March, 1990 

The body 

Write well. Be definite. Be descriptive. Be precise. Cross reference. Use short sentences.

Keep close together nouns and their verbs: that is, say "the cat sat on the mat" not "the cat on the mat sat". For another example, ``Mostly, I read the books I review on trains.'' surely means ``Mostly, I read on trains the books that I review.'' not that the reviewer usually chooses to actually read the book when he has to review one about trains. 

Conclusion 

Summarise your work in its entirety. You may assume readers reaching the conclusion have a knowledge of the technicalities, having survived the body of the text, so you may use jargon if necessary. Since the simple version of your results will have been given in the abstract and introduction, the conclusion is your chance to summarise the results in detail.

Good examples of this style are to be found every week in the New Scientist magazine. Look for the short pithy title giving some essence of the main point. It is followed by a paragraph stating the main point more precisely in a couple of sentences. Then the body of the text gives the details. These are the same features of writing that we all need to employ.

First and last, or the rule of three

Readers give most attention to the first and last parts of any chunk of reading. Use these first and last parts to introduce and summarise the material, the body of your argument, that comes in between. This leads to the rule of three for writing: 

1. tell them what you will tell them; 

2. tell them; 

3. tell them what you have told them. 

The important point is that this principle applies at all levels. 

· The first and last sentence of a paragraph must introduce and summarise the body of argument in that paragraph. 

· The first and last paragraph in a section (or subsection) will introduce and summarise the body of the section (or subsection). 

· The first and last sections of a chapter will introduce and summarise the body of the chapter. 

· The first and last chapters introduce and summarise an entire dissertation. 

Apply the following test to help beleaguered readers. Does your document make coherent sense: 

· if you just read the first sentence in every paragraph in a section? 

· if you just read the first paragraph in every section? 

· if you just read the first section of every chapter? 

If the answer is no to any of the above, then you must rewrite accordingly.

Conclusion

A well written document is self-similar---it has much the same design principles at all levels. 

· Use a pyramid organization with a definite and complete description for the reader at each level. 

· The first and last parts of everything are the most important. Use them to introduce and to summarise. 

· Read about writing from more informed sources than I. For example, 

· Barrass, Scientists must write, Chapman and Hall, 1978. (good for science and engineering in general) 

· N.J. Higham, Handbook of writing for the mathematical sciences, SIAM, 1998, http://www.siam.org/books/ot63 (excellent for writing with mathematical content included---I use it as the text for our communication courses) 

· Justin Zobel, Writing for computer science, Springer, 2000. 

