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Abstract

LATEX is a very powerful text processingsystem available to all students through
the university's network of Unix work stations. Versionsof LATEX which run on PC's
and Mac's are available through the Internet. LATEX is becomingthe \standard" text
processorfor publications in science,engineering,and mathematics. LATEX has many
features, including:

� The printed output is BEAUT I F UL !

� Equations are relatively easyto enter, onceyou get the hang of it.

� LATEX automatically numbers the sections,subsections,�gures, tables, footnotes,
equations, theorems, lemmas, and the referencesof your paper. When you add
a new section or sub-section,or a new reference,every item is re-numbered au-
tomatically! It can create its own table of contents and indices automatically as
well.

� It can easily managevery long documents, like thesesand books.

The down-side of LATEX is that it is somewhatcumbersometo useand can be di�cult
to learn. Many LATEX manuals are not written for the rank beginner, and don't make
it terribly clear how to make simple formatting changessuch as margins, font size,or
line spacing.

For many people, learning LATEX through examplesis the easiestway to go. The
purpose of this document is to illustrate what LATEX can do for you, and (without
getting into too much detail) show you how to do it, so that you can learn to useLATEX
quickly and easily.
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1 How to use this tutorial

The bestway to usethis tutorial is to readthis (nice-looking) formatted version,and compare
it to the LATEX source�le called tutorial.tex . By example,you will seehow the title page
is made, how PostScript �gures can be included in your text, how to adjust the margins,
how to double-spaceyour text, how to organize your document into numbered sections,
how equationsare entered, how to make tables, and how to enter your list of bibliographic
references.

This tutorial describesthe new versionof LATEX: version2� .

2 The basic elements of a LATEX �le

To useLATEX, begin by creating an asci i text �le with a .tex su�x. You can useyour
favorite editor to do this (xedit, emacs,and vi are someexamples). The �le usedto create
this document is called tutorial.tex Blank lines in your .tex �le indicate a new
paragraph and a spacecharacter indicates a new word (duh). Otherwise all blank spaceis
ignored. It is a good habit to start new sentenceswith a new line in your .tex �le.

Comments in a .tex �le start with a % character and go the the end of the
line. The % character is therefore a special character in LATEX. If you want to actually
print a percent-sign, you must type \% . Three other special charactersthat you will use
often are $ , \ , and & (more about theselater). The other six special charactersare:
# _ ~ ^ { } . To actually print any of thesespecial character, simply precedeit with a
\ character.

2.1 Font-size and other required formatting commands

The �rst commandin your .tex �le must be:
\documentclass[12pt]{article}

This declaresthat you will be writing an article, which is the right kind of document if
you are not breaking up your work into chapters. Options are included betweenthe square
brackets. You can changethe point-size of your font by specifying 12pt for 12-point font,
or 11pt for 11-point font. If you don't specify 12pt or 11pt , LATEX will default to a
10-point font. Other options are shown in the LATEX source�le tutorial.tex . The text
of your document, must begin with the line:

\begin{document}
and end with the line:

\end{document}
Thesecommandstell LATEX to start and to stop looking for text to process,and must be
included at the beginningand end of the document. The most simple .tex �le has these
three commands:
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\documentclass{article}
\begin{document}

This is the only text in my file.
\end{document}

and will use LATEX's default font, margins, line spacing, page numbering and paragraph
indentation for the pre-de�ned article document class.

2.2 Margins, line-spacing, and other optional formatting com-
mands

The group of commandsin your .tex �le which come before \begin{document} is
called the preamble. In the preamble, you can specify your margins and other options.
Look in the preamble of tutorial.tex to seehow to adjust the margins, line-spacing,
paragraph spacing,paragraph indentation, equation indentation, and page numbering. If
you leave theseoptions out, then LATEX will choosedefault valuesfor you. Many LATEX users
do not like thesedefaults, and chooseto modify the formatting style. Someaspects of the
formatting style are easierto changethan others. For example,changing the default font-
sizeof your sectionheadingsis not trivial. With LATEX you de�nitely do not have the same

exibilit y in formatting that you do with Microsoft Word. On the other hand, LATEX has a
standard format which is applied systematicallyand automatically to your entire document.
You can spend your time working on the content of your paper, and leave the style to LATEX!

2.3 Sections, sub-sections, paragraphs, and new-lines

A new section starts with a \section{ "section title" } command. A subsection
starts with a \subsection{ "sub-section title" } command. You can also use the
\subsubsection{ "sub-sub-section title" } command if you need to. Paragraphs

are separatedby a blank line. To force LATEX to start a new line, put two back-slashes
\̀\ ' where you want the line-break to occur. To force LATEX to start a new page,use the
command: \newpage To insert vertical blank spacein your document (5 millimeters in

this example),usethe command: \vspace{5.mm}

2.4 Italics, bold-face, underlining, and centering

Compared to Macintosh-basedword processors,the fonts available in LATEX can be quite
limited. The default font is called Times-Roman {\rm } . Other type facesare: sans-serif
{\sf } , slanted {\sl } , italics {\it } , bold-face {\bf } , Small Caps {\sc } ,

and typewriter {\tt } . A broader rangeof fonts may be usedby adding packagesin the
preable, for example \usepackage{palatino} , \usepackage{utopia} , and others are
available. Text can be underlined as well using the \underline{ } command.
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Formatted text is normally left- and right- justi�ed.

Text between \begin{center} and \end{center} is centered horizontally.
New lines must be forced in centered text with the \\ command.

To center a single line, usethe command
\centerline{ "centered text" } .

In addition to specifying a font sizein your \documentclass command,you can
changefont sizewithin your text. Thesefonts are: tin y {\tiny } , scriptsize {\scriptsize } ,
footnotesize {\footnotesize } , small {\small } , normalsize {\normalsize } , large
{\large } , Large {\Large } , and Huge {\Huge } .

2.5 Examples of mathematical expressions

Never start a paragraphwith an equation! Equation (1) says � = � 
 � .

� = � 
 � (1)

Equationsareautomatically numberedby LATEX. You canrefer to an equationby its number
if you label the equationin your .tex �le. Equation (1) hasthe label \label{eq:abc} in
the tutorial.tex �le, and is referred to with the command \ref{eq:abc} . At any
point in your document you can refer to this equation by typing \ref{eq:abc} in your
.tex �le. Labeling equationsis optional.

The equation-formatting capabilities of LATEX are highly touted! The following is
an important equationin solid mechanics. It alsoshows how to do sub-scripts,super-scripts,
and fractions.

I zz =
Z b=2

� b=2

Z h=2

� h=2
y2dydx =

bh3

12
: (2)

Theseequationsare important for statics:
P

Fx = 0,
P

Fy = 0, and
P

M z = 0.
and shows that in-line mathematical symbols can be inserted in your text by putting them
betweendollar signs, $ . In general,all mathematical symbols are denotedby their Greek
names,i.e., \Gammafor � and \epsilon for � . 1

Other mathematical symbols are available, such as � , � , � , � , / , � , � , � , � , 6=,
r , < , = , [ , ] , @, 1 , sin, log, arctan, ~ , and many, many more. Mathematical objects, like
arrays, vectors,and matricescan be createdaswell. Seeany text on LATEX for more details
regardingmathematical formulas.

1Making Greek letters is a pieceof � !
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2.6 Lists

Lists of items can be enumeratedand itemized. An enumerated list beginswith:
\begin{enumerate}

and endswith the command:
\end{enumerate} .

Individual items aredenotedby the \item command. You canlook at tutorial.tex to
seehow thesecommandswork together.

1. This is the �rst item in an enumerated list.

2. This is the second.There is no limit to the length of items in a list. A singleitem can
be several sentenceslong. You can have lists nestedwithin other lists. You can put
equations,tables, and �gures in lists as well.

3. This is the third item.

That list was enumerated. The following list is itemized.

� Item number one in an itemized list.

� Itemized lists work just like enumerated list, except that enumerate is replacedby
itemize in the \begin and \end commands.

� Item C.

2.7 Tabbing

When preparing curriculum vitae and other carefully formatted documents, it is sometimes
useful to de�ne tabs. The command:
\newcommand{\MyTabs}{\hspace*{25.mm} \= ... \kill }

in the preamble of tutorial.tex shows how to place tabs at every inch acrossthe page
starting at the left margin. The \= charactersset the tab stops. The width of the text
between the \= characters is the width of the tab. With MyTabs as de�ned in the
preamble, you can start tabbing with the command:
\begin{tabbing} \MyTabs

Within the tabbing environment the \> charactersadvanceto the next tab stop and lines
must be terminated by the \\ characters. Here is an example:

Column one Column two Column three etc.
Dates Job Title Employer Location
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2.8 Tables and Figures

Tablesand �gures are called 
o ating bodies in LATEX becausetheir position on the pageis
seldomwhere you insert the table or �gure commandsin your .tex �le. Rather, LATEX
allows tables and �gures to 
oat around on the page,and `run a-ground' on the top of the
page, the bottom of the page, or on a page by themselves. This is done to improve the
readability of the text. On the printed page,tablesand �gures will never appear beforethey
do in your .tex �le. Commandsin the preamble of tutorial.tex help LATEX place
tables and �gures whereyou intend them to be.

2.8.1 Tables

Tablesare oneof the more di�cult items to createin LATEX. Tablesstarts with the line:
\begin{table}[hbtp]

the options (in squarebrackets) tell LATEX whereto put the table on the page:here,bottom,
t op, or on a separatepage. A table can be centered on the page,and can be given a caption
(with the \caption{ } command), which appearsabove the table. To format the table,
the line:

\begin{tabular}{||c|l|r|r||} \hline \hline
tells LATEX to make a table with two vertical lines on the left, then a centered column,
then a vertical line, then a left justi�ed column, another vertical line, then two right justi�ed
columnsseparatedby a singlevertical line, and two vertical lineson the right side. The table
beginswith two horizontal lines( \hline ). Items in a table areseparatedby the ampersand
character & . At the end of the (pre-de�ned) number of columns,a new line character \̀\ '
is required. You may use one or more horizontal lines, ( \hline ) to separatethe lines
of text, at your choosing. The commands \end{tabular} and \end{table} closethe
table. Table 1 illustrates how a simple table appears.

Table 1: An exampleTable
Title one Title Two Title Three Title Four

equationsok � 3 G3+ q
1

RT
0 x2

text ok hello, world
numbersok too 123.45 567.89 123456

2.8.2 Figures

Figuresare easierto include than tables. The easiestway to put �gures in your document is
to simply staple them to the end. For many technical publications, this is actually preferred.
The next easiestmethod is to createa captionedblank spacein your document and cut and
paste your �gure with scissorsand glue. To do this you need to create spacein the text
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using the LATEX �gure commands.For example,the lines:
\begin{figure}[hbtp]
\vspace{100.mm}
\caption{ my figure caption }
\label{blank-fig}
\end{figure}

will create ten centimeters of blank spacewith a numbered �gure caption below it. The
�gure will be given a label that you can useto refer to it in your text.

To automatically insert PostScript �gures, you can use the graphicx package.
First, you will needto put the line:

\usepackage{graphicx}
after the \documentclass line in your .tex �le preamble. Your �gures can be centered
by following the examplein tutorial.tex . Figure 1 was inserted this way.

y1

y2

Figure 1: Phaseportrait for _y1 = 0:05y1 + y2 and _y2 = � y3
1 + y2

1y2 � 0:1y2.

Youcanhavemorethan one \includegraphics{ } or \tabular commandin a \figure or
\table environment. The following �gures are sideby sideand are not numbered.

the point dipole interaction potential
u(r; ' ) = p2

4� kf � 0 r 3 (3 cos2 ' � 1)

Er uditio et Religio
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If you leave out the height= or width= parametersin the \includegraphics com-
mand, then the aspect ratio of the original �gure will be preserved.

2.9 Bibliographic references

The easiestway to cite referencesin your document is with the author's nameandyearof pub-
lication in parenthesis(Lamport, 1994). This is actually the preferredmethod in many tech-
nical publications. You can make a numbered list of referenceswith the enumerate com-
mands. If you choosethis method you should usethe Harvard systemfor formatting your
list of references:

1. Last1, First1 Middle1, and First2 Middle2 Last2 (year). Book Title. ed. Publisher, Cit y.

2. Last1, First1 Middle1, and First2 Middle2 Last2 (year). Article Title. Journal Name, vol.
X, no. Y, page{page.

Alternativ ely, you may use the automatic citation features of LATEX [3, 7]. It is
convenient to put all your referencestogether in a separate�le. For this tutorial, the eight
referencesare placed in the �le called tutref.tex The bibliography �le beginswith the
line:

\begin{thebibliography}{77}
where the 77 has the samewidth as the longestnumber of your reference.Each item in
the bibliography beginswith a

\bibitem{ label }
where the label is used to cite to the referencein your text. The text following the
\bibitem line is the text of your reference.A suggestedreferencestyle is shown in this

section. The line:
\end{thebibliography}

ends the bibliography. To actually include the referencesin your document, put the com-
mand:

\input{tutref}
whereyou want your referencesto appear (usually at the end of the report). Referencesare
automatically numbered(and re-numbered) by the LATEX bibliography manager.The list of
referencesis not alphabetized by LATEX. This is one thing you must do yourself.

3 Spelling correction

Youcancheck the spelling in your asci i .tex �le by issuingthe ispell myfile.tex com-
mand. The ispell programautomatically ignoresthe specialLATEX formatting commands
when checking �les that end in .tex .
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4 Formatting and prin ting your .tex �le

To create a properly formatted PostScript �le, �rst run the LATEX program at the unix
prompt with the command:

latex myfile.tex
If you have a bibliography, a table of contents, or other labeled items like equations, or
�gures, you will usually need to run latex more than once to get the cross-references
right. If you have an error in your .tex �le, the LATEX pre-processorwill catch it, display
an error messagewith the line number of the error, and give you a ? prompt. If you
type e at this prompt, you will enter an editor at this location in the text. If you type
an x , you will exit the latex program. You can then �x the error and re-processyour
.tex �le. Running the latex program createsa �le called myfile.dvi . After you

have run latex with no errors, you can createa PostScript �le with the command:
dvips -Ppdf -G0 -f -o myfile.ps myfile.dvi

This will createa PostScript �le called myfile.ps . Beforeyour print the PostScript �le,
you shouldcheck your document on the screenof an X-windows work-station with the com-
mand:

ghostview myfile.ps
If everything is o.k. you can �nally sendthe PostScript �le to a laserprinter:

lpr -Pprinter name myfile.ps i.e., lpr -Pteerlp1 myfile.ps To save pa-
per, you can print two pagesper sheetof paper by using the command:

psnup -n2 myfile.ps > myfile2.ps
and printing myfile2.ps instead of myfile.ps .
You may alsoconvert your PostScript �le to a PDF �le with the command:

ps2pdf -dMaxSubsetPct=100 -dCompatibilityLevel=1.2 -dEncodeGrayImages=false
-dSubsetFonts=true -dEmbedAllFonts=true myfile.ps myfile.pdf

5 Conclusion

As you can see,using LATEX successfullyis not completely trivial. There are, however, easy
ways to get around the more di�cult parts. For many scienceand engineeringstudents and
professionalsthe results are worth the extra e�ort. This tutorial is far more detailed than
necessaryfor the beginner. The quickest way to get started is to simply type in part of the
preamble of tutorial.tex , and enter your own text. You can incorporate the examples
found in this tutorial as you need,and as you becomemore experienced.

There are LATEX manuals in the referencesectionof the Vesi�c EngineeringLibrary.
Reference[7] by LeslieLamport is the standard referenceon LATEX. Reference[8] hasmany
advancedtricks. There are pageson the world wide web describingLATEX aswell. For tricky
problems that need to be resolved quickly, you may post your question to the newsgroup
comp.text.tex , or see http://www-h.eng.cam.ac.uk/help/tpl/textprocessing/ .
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