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1 Introduction

This documentis an attemptto give you all the essentiainformation that you will needin or-
derto usethe IATEX docunent prepaation system[1.1. Only basicfeaturesare covered, anda
vastamoun of detailhasbeenomitted In a docunentof this sizeit is not possibleto include
everything thatyou might needto know, andif youintendto make extensie useof the program
you shoud referto amore completereference.Attemptingto producecomplex docunentsusing
only theinformationfound below will requre muchmore work thanit shoud, andwill probably
producea lessthansatishctoryresult.

The main refelencefor IATEX is The IASIEX User’s guide and RefeenceManual by Leslie
Lampat[1]. Thiscontairs all theinformationthatyouwill ever needto know abouttheprogam,
andyouwill needaccesgo acoyy if youareto uselATeX seriously

Boththe Manualandthis doaumentavoid mentioring arything thatdepemnlsontheparticdar
computersystenthatyouareusing. Thisis becausATEX is availableonanumberof systemsand
they all differ in oneway or anothe. Insteadthey bothreferto alocal guide for their particuar
system.

2 How Does IATeX Work?

In orderto uselATEX, you geneatea file containng both the text that you wish to typesetand
instructiors to tell IATEX how youwantit to appearYouwill nomally createthis file usingyour
systemstext editor Youcangivethefile any nameyoulike, butit shouldend”.tex " toidentify
thefile's conterts. YouthengetIATEX to processthefile, andit createsa new file of typesetting

1For thosereaderswho have somefamiliarity with BTEX, this documenissumeshe IATEX 2¢ releaseof Januaryl 994
or later
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commands; this hasthe samenameasyour file but the“.tex " endingis replacedoy “.dvi
This standsfor ‘Device | ndependat’ and,asthe nameimplies, this file canbe usedto create
outpu on arangeof printing devices. Yourlocal guide will gointo moredetail.

Ratherthanencairageyou to dictateexactly how your docunent shouldbe laid out, LATEX
instructiors allow youto describats logical structue. For exanple, you canthink of aquotatin
embededwithin your text asan elementof this logical structure:you would normally expecta
guotdion to bedisplayedin a recanizablestyleto setit off from therestof thetext. A human
typesettewould recogize the quotation and hande it accordngly, but since LATEX is only a
computer programit requilesyour help. Therearetherefae LATEX commards thatallow youto
identify quotatimsandconsegently allow LATEX to typesethemcorrectly.

Funcamentalto IATEX is theideaof adocumaet classthatdetermiresexactly how adoaument
will beformatted. IATEX providesstandarddocumentclasseghatdescribehow comman logical
structure (suchasquadations)shoud be formatted.You mayhave to supplemat thesestylesby
specifyirg the formatting of logical structuespeculiarto your docurent, suchas mathenatical
formulae. You canalsomodfy thestandad docunentclasse®r evencreateanentirelynew one,
thoudh you shoud know the basicprinciplesof typographical designbeforecreatinga radically
new style.

Thete area nurber of goad reasongor concantratingon thelogicd structue ratherthanon
theappeaanceof a doaument.Doing so preventsyou from making elementarytypograplical er-
rorsin themistalenbeliefthatthey improve the aestheticef adocunent—ya shouldrememier
thatthe primary function of documentdesignis to make documentseasierto read,not prettier
It is alsomoreflexible, sinceyou needonly alter the definition of the quotatio styleto chang
theappearace of all thequotatimsin adocument. Mostimportantof all, logical designencou-
agesbetterwriting. A visualsystemmalesit easierto createvisual effectsratherthanacoherat
structure logicd designencouagesyou to concetrate on your writing andmalkesit harderto
useformatting asa substitutefor goad writing.

3 A Sample IAKTEX File

Have alook atthe exanple IATEX file in Figure 1. It is a slightly modifiedcopy of the standad
IATEX exampe file small.tex . Your local guide will tell you how you canmake your own
copy of thisfile. Theline numkersdown theleft-handsidearenot partof thefile, but have been
addedto male it easierto referto various portiors. Also have alook at Figure2 which shaws,
moreor less,theresultof processinghisfile.

3.1 Running Text

Mostdocunentsconsistalmostentirelyof runring text—words formedinto sentencesyhichare
in turn formedinto paragaphs—andhe examge file is no excegion. Describingrunnng text
posesno problems,you just type it in natually. In the output thatit produces,LATEX will fill
lines andadjustthe spacingbetweenwordsto give tidy left andright mamgins. The spacingand
distribution of the wordsin your input file will have no effectatall onthe evertual outpu. Any
numker of spacesn yourinputfile aretreatedasa singlespaceby LATEX. It alsoregaidstheend
of eachline asa spacébetweenwords(seelines15-17). A new pararaphis indicatedby a blark
linein you input file, sodon't leave ary blanklinesunlessyou really wish to starta paragraph.

IATEX reseresa number of thelesscomma keyboard chaactersfor its own use. Theten
charactes

# $ % & ° _ 7\ {1}
shouldnotappeasmaspartof your text—if they do, LATEX will getconfused.
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% SMALL.TEX -- Released 5 July 1985
% USE THIS FILE AS A MODELFOR MAKING YOUROWNLaTeX
% INPUT FILE. EVERYTHING TO THE RIGHT OF A % IS A
% REMARKTO YOUAND IS IGNOREDBY LaTeX.
%
% WARNING! DO NOT TYPE ANY OF THE FOLLOWING10 CHARACTERS
% EXCEPT AS DIRECTED: & $ # 9w _  { } - - \
\documentcl ass[11pt]{ar ticle}%  YOURINPUT FILE MUST CONTAIN
\begin{docu ment} % THESE TWOLINES PLUS
% THE \end COMMANBT THE END

\section{Si mple Text} % THIS COMMANDIAKESA SECTION TITLE.
Words are separat ed by one or more spaces. Paragra phs are
separat ed by one or more blank lines. The output is not affected

by adding extra spaces or extra blank lines to the input file.
Double quotes are typed like this: “quoted text”.

Single quotes are typed like this: ‘single-quot ed text'

Long dashes are typed as three dash characters- --like this.

Italic text is typed like this: \emph{thi s is italic text}.
Bold text is typed like this:  \textbf{t his is bold text}.

\subsection {A Warning or Two} % THIS MAKESA SUBSECTON TITLE.

If you get too much space after a mid-sen tence period---abb  reviations

like etc\ are the common culprits) ---then type a backslash followed by
a space after the period, as in this sentence.

Remember, don't type the 10 special characters (such as dollar sign and
backslash)  except as directed ! The following seven are printed by
typing a backslas h in front of them: \$ & ¥ % \_ \{ and \.
The manual tells how to make other symbols.

\end{docume nt} % THE INPUT FILE ENDSLIKE THIS

Figurel: A SampldATEX File
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1 Simple Text

Wordsareseparatethy oneor morespacesParagrapsareseparatethy oneor moreblanklines.
Theoutput is not affectedby addng extra space®r extra blanklinesto theinputfile.

Doublequotesaretypedlik e this: “quotedtext”. Singlequaesaretypedlike this: ‘single-
quote text'.

Longdashesretypedasthreedashcharactes—like this.

Italic text is typedlik e this: thisis italic text. Bold text is typedlik e this: thisis bold text.

1.1 A Warning or Two

If you gettoo muchspaceaftera mid-sentenceperiod—abbreiationslike etc.arethe comma
culprits)—thentype a backslastollowedby a spaceafterthe periad, asin this sentence.

Rememberdon't typethe 10 specialcharactes (suchasdollar signandbaclkslash)exceptas
directed Thefollowing sevenareprintedby typing abackslastin front of them:$ & #% _{ and
}. Themanual tells how to make othersymbols.

Figure2: The Resultof Processinghe SampleFile

3.2 KBIgX Commands

Thereare a nunber of wordsin the file that startwith ‘\’ (seelines 9, 10 and13). Theseare
IATEX command andthey descrile the structue of your document. Thereareseveralthings that
you shouldrealizeaboutthesecommands:

o All IATEX comnmandsconsistof a‘\ * followedby oneor morecharacters.

¢ IATEX commandsshouldbetypedusingthecorrectmixture of upper andlower-caseletters.
\BEGIN and\Begin arenotthesameas\begin

e Somecommandsareplacedwithin your text. Theseareusedto switchthings, like different
typestyes,onandoff. The\small commaud is usedike thisto emphasizéext, normally
by changng to anitalic typestyle(seeline 25). The comnmand and the text are always
enclsedbetween'{’ and‘} '—the ‘{\em ’ turnsthe effect on andandthe '}’ turnsit
off. All thetypeface-chaging switcheslike this have a correspadingcomman with an
argument— all the possibilitiesareshavn on page9.

e Ther areothercommaiisthatlook like

\command{te xt}

In this casetext is calledthe “argument”of the command. The\section = comnand
is like this (seeline 13). Sometimesyou have to usecurly braclets‘{} ' to enclosethe
argument,sometimesquae braclets'[] ’, andsometimesoth. There is methal behird
this apparehmadnessbut for the time beingyou shouldbe sureto copy the commauds
exadly asgiven.

e Whenacommail's nameis madeup entirelyof letters,you mustmalke surethatthe endof
the commandis marked by somethinghatisn’t aletter Thisis usuallyeitherthe opening
bradketarourd thecommar’'sargument,or aspace Whenit'saspacethatspacds always
ignored by LATEX. We shallseelaterthatthis cansometimedea problem.
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3.3 Overall Structure

TherearesomelATpX commaristhatmustappearn everydocurent. Theactualtext of thedocu
mentalwaysstartswith a\begin {document} commaml andendswith an\end{do cument}
command (seelines 10 and39). Anything that comesafterthe\end{doc ument} command
is ignored. Evenything that comesbeforethe \begin{docu = ment} comnandis calledthe
preamble Thepreantle shoud containonly LATEX conmandsto describehedocuments style.

Onecomnandthat mustappar in the preanble is the\documen tclass command (see
line 9). This command specifieghe overall stylefor thedocument. Our examge file is asimple
technicaldocurentandusesthearticle  style, modifiedto print in elevenpoint fonts. There
areotherstylesthatyou canuse,asyouwill discover in Section4.

3.4 Other Things to Look At

IATEX canprint bothopenirg andclosingquade charactes, andcanmanag eitherof theseeither
single or doube. To do this, it usesthe two quotecharactes from your keyboard: * (which
sometimesesemkesagraveaccenor backguote)and’ (apostrehe).Youtypethesechaacters
oncefor singlequote(seeline 21), andtwice for dowble qudes(seeline 20). Thedowle quae
characteitself " is almostneverused.

IATEX can producethreedifferentkinds of dashes.A long dash,for useasa punduation
symba, asis typedasthreedashcharacteren arow, likethis‘--- ’ (seeline 23). A shorte dash,
usedbetweemunbersasin ‘10-20’, is typedastwo dashcharactesin arow, while asingledash
characters usedasahyphen.

Fromtime to time, you will needto include one or more of the LATEX specialsymbolsin
your text. Seven of themcanbe printed by makingtheminto commauals by proceedingthem
by baclslash(seeline 36). The remaning threesymbolscanbe producedby more adwanced
commands,ascansymbolsthatdo notappearonyourkeyboardsuchast, §, §, $, ©, § andé.

It is sometimesausefulto includecommeits in a LATEX file, to remind you of whatyou have
doneor why you did it. Everything to theright of a %signis ignored by LATEX, andsoit canbe
usedto introduceacommen.

4 Document Classes and Options

Therearefour standad doaumentclassesvailablein LATEX:

articl e intendedor shortdocumentsandarticlesfor pulication. Articles do not have chap
ters,andwhen\maketitle is usedto gererateatitle (seeSection9), thetitle appeas at
thetop of thefirst pageratherthanon a pageof its own.

report intendedfor longertechncal documents.lt is similarto articl e, excep thatit con-
tainschaptes andthetitle appear®n a pageof its own.

book intendedasabasisfor bookpuHication. Pagelayoutis adjustecassuminghatthe output
will eventudly beusedto print on bothsidesof thepaper

| etter intendedfor producingpersoml letters. This style will allow you to prodice all the
elemers of awell laid outletter: addresseg]ate,signatue, etc..

Thesestandardtylescanbe modifiedby anumbe of options. They appearin squaréraclets
afterthe\documentcl ass commail. Only oneclasscanbeusedin adocunentbut you can
have morethan one option, in which casetheir namesshouldbe separatedy commas. The
standardbptiors are:

11pt printsthe docunentusingelevenpoint type for the runnng text ratherthatthe ten-pant
typenormdly used.Elevenpointtypeis abou tenpercen largerthanten-pint.
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12pt printsthedocunentusingtwelvepoint typefor therunnng text ratherthantheten-pant
typenormdly used.Twelve-pant typeis abait twenty percentarger thanten-pant.

t wosi de causeslocunentsin the article or reportstylesto be formattedfor printing on both
sidesof thepaper Thisis thedefaultfor thebod style.

t wocol umm produceswo colummsof text on eachpage.

titl epage causeshe\maketi tle comnandto geneateatitle onaseparat@agefor doc-
umerts in the article style. A separatgageis alwaysusedin boththereport and
book styles.

Thete is further option which is very usefu in Europeancounties. The adpaper option
causesheoutpu in all of the standardstylesto be adjustedo fit correctly on A4 paper (LATEX
wasdesignedn Americawherethe standargaperis shorterandslightly widerthanA4; without
this option youwill find thatyouroutpu looksalittle strange.)

5 Environments

We mentione earliertheideaof identifying aqudationto LATEX sothatit coud arrargeto typeset
it correctly. To dothisyouenclesethequaationbetweerthecomnandsbegin{qu otation}
and\end{quota tion} . Thisis anexanple of alATEX constrution calledanernvironment A
numter of specialeffeds areobtairedby puttingtext into particularernvironmets.

5.1 Quotations

Therearetwo ervironmetts for quotatios: quote andquotation . quote is usedeitherfor
ashortquotationor for asequene of shortqudationsseparatetby blanklines:

US presidets have beenknown for their pithy remaks: US presiden ts have been known for

their  pithy remarks:
Thebuck stopshere. \begin{quot e}

| amnotacroc. The buck stops here.

| am not a crook.
\end{quote}

Usethe quotation  environment for quotdions that consistof more thanone paragaph.
Paragaphsin theinputareseparatedby blark linesasusual:

Hereis someadviceto rememier: Here is some advice to remember:
\begin{quot  ation}

Environment s for making quotations
can be used for other things as well

Environmerts for makingquotatiors canbe
usedfor otherthingsaswell.
Many problemscan be solved by novel ap-
plicatiors of existing ervironments. Many problems can be solved by
novel application s of existin g
environment  s.
\end{quotat ion}

5.2 Centering and Flushing

Text canbe centredon the pageby puttingit within thecenter ervironmen, andit will apper
flushagansttheleft or right mamginsif it is placedwithin theflushleft orflushri  ght en-
vironments.Noticethespellingof center —unfortunatelylATEX doesnt undestandthe British
Englishspelling.
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Text within theseervironmens will beformattedin the normalway; in particuar, theendsof
thelinesthatyoutypeareregadedasspacesTo indicatea new line, youtypethe\\ comnand.
For exanple:

onetwo three \begin{cent  er}
four one
five two
three \\
four \\
five

\end{center }

5.3 Lists

Therearethreeernvironmerts for constrieting lists. In eachone, eachnew item is begun with

an\item commau. In theitemize environment, the startof eachitem is given a marker,

while, in theenumerate ervironmen, eachitemis markedby a nunber Theseervironments
canbenestedvithin eachother in which casetheamoun of indentationusedandthe marker are
adjustechccordimly:

o Itemizedlists arehardy. \beginfitem ize}
\item Itemized lists are handy.
e However, dorit forget \item However, dont forget
1. The'item’ command. \begin{en umerate}
‘ ’ \item The ‘item’ command.
2. The'end’ commad. \item The ‘end’ command.

\end{enum erate}
\end{itemiz €}

Thethird list-makingernvironmentis descript  ion . Inadescri ption youspecifythe
item labelsinsidesquarebracletsafterthe\item command.For exanple:

Threeanimalsthatyou shouldknow aboutare: Three animals that you should
know about are:
\begin{desc ription}
gnu A largeanimalthatcausesio endof troulde. \item[gna t] A small animal that
no end of trouble.
\item[gnu ] A large animal that
no end of trouble.
\item[arm  adillo] A medium-s ized
\end{descri  ption}

gnat A smallanimalthatcausesoendof trouble.

armadillo A mediumsizedanimal.

5.4 Verbatim Output

Sometimegouwill wantto includetext exactly asit appeas on atermind screenFor exampe,
you might want to include part of a computer progam. Not only do you want LATEX to stop
playingarownd with thelayoutof your text, you alsowantto beableto typeall the chaacterson

causes

causes

animal.
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your keyboardwithout confusing LATEX. Theverbatim

Thesectionof programin questions:
{ this finds %a& %b}

for i = 1 to 27 do
begin
table[i] = fn(i);
process(i)
end;

6 Type Styles

ernvironmenthasthis effed:

The section
question is:
\begin{verb  atim}

of program in

{ this finds %a & %b}
for i = 1 to 27 do
begin
table[i] = fn(i);
process( i)
end;

\end{verbat im}

We have alreadycomeacraesthe\emph conmandfor charging thetypefaceto emphasisHere
is afull list of theavailabletypeface changng commauls:

Commaxd or

\textr m{...} {\rmfamily
\texts f{...} {\sffamily
\textt t{...} {\ttfamily
\textm d{...} {\mdseries
\textb f{...} {\bfseries
\textu p{...} {\upshape.
\texti  t{...} {\itshape.
\texts ...} {\slshape.
\texts c{...} {\scshape.
\emph{ ...} {\em...}
\textn ormal{..} {\normalfo

H H H H :

nt..}

Effect

Text is setin romanfamily
Text is setin sans serif family
Text is setin typewr iter  family

Text is setin medum series
Text is setin bold series

Text is setin upright shape

Text is setin italic shape

Text is setin slantedshape

Text is setin SMALL CAPS shape
Text is setemphasized

Text is setin thedocunmentfont

Rememker thatthe declaation versions(secom colunm) areusedinsidea pair of bracesto
limit the amount of text thatthey affect. It is recomnendedthat you usethe commands(first
column with aparameteof thetext to typesetdifferently. In additionto thetypefaceconmands,
therearea setof commailsthatalterthe sizeof thetype. Thesecommandsare:

iy scriptsize footnotesize small nomalsize Iarge Lal’ge \tiny tiny

LARGE hugeHuge

\scriptsize scriptsize

\footnotesi ze footnotes ize
\small small
\normalsize normalsize

\large  large
\Large Large
\LARGE LARGE
\huge huge
\Huge Huge
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7 Sectioning Commands and Tables of Contents

Technich docurnents,like this one,areoften dividedinto sections.Eachsectionhasa headimy
containng a title anda numter for easyreference. LATEX hasa seriesof commandsthat will
allow you to identify different sortsof sections.Onceyou have dore this, LATEX takeson the
respomsibility of laying outthetitle andof providing thenumters.

Thecommaulsthatyou canuseare:

\chapt er \subsec tion \paragraph
\secti on \subsub section \subparagra ph

The namirg of theselasttwo is ratherunfortunate sincethey do not really have arything to do
with ‘paragaphs’in the normal senseof theword: they arejustlower levels of section.In most
documentstyles,heading madewith \paragraph  and\subparag raph arenotnumbered.
\chapter is notavailablein documentstylearticle . Thecommandsshoud beusedin the
ordergiven sincesectionsarenumteredwithin chaptes, subsectionsvithin sectionsegtc..

A seventhsectioningcomnand,\part , is alsoavailable.Its useis alwaysoptioral, andit is
usedto divide a largedocunentinto seriesof parts.It doesnot alterthe nunberingusedfor ary
of theothercommauls.

Including the command \tableof ~ contents  in your documentwill causea contentdist
to beincluded,containirg informationcollectedfrom thevarioussectioningcommails. You will
noticethat eachtime your docurrentis run through LATEX the table of contents is always made
up of the heading from the previoustime you ran LATEX onit. This is becausdATEX collects
informationfor thetableasit proesseshedocunent,andthenincludesit thenext timeit is run.
This cansometime meanthat the documenthasto be processedhrough LATEX twice to geta
corred tableof contents.

8 Producing Special Symbols

You canincludein your IATEX docunenta wide range of symlols that do not appearon your
keyboard.For a start,you canaddanaccento ary letter:

o \{o} o \{o} 0 \v{o}
0 \c{o} 6 V{o} o \={o}
6 \H{o} o \d{o} 0 \{o}
o0 \{o} 6o \t{oo} o \b{o}
6 \{o} 0 \u{o}

Several othersymbolsareavailableandaregeneratedisingthe following commauals:
T \dag § \S ©  \copyright
i \ddag q \P $ \pounds
® \oe & \OE & \AE
A \AE & \aa A \AA
[} \o g \0 t \I
t \E R \ss é ?

i I ... \ldots IATEX \LaTeX

Thereis alsoa\today commandthatprintsthecurren date.Whenyouusethesecomnandsre-
membe thatIATEX will ignore ary spaceshatfollow them,sothatyou cantype‘\pou nds 20’
toget'$20’. However, if youtype'\LaTeX is wonderf ul ’ youwill get'LATEXis wondeful'—
noticethelack of spaceafterATEX. To overcomethis prablemyou canfollow ary of thesecom-
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mand by a pair of emptybracesandthenary spaceghatyou wishto include, andyou will see
that\LaTeX{} really is wonderf ul! (IATEX reallyis wonderfil!).

Finally, IATEX ‘math’ mode,normdly usedto layoutmathematicaformulae,givesaccesgo
anevenlargerrange of symtmls,includingtheupperandlower casegreekmathemécal alphalet,
calligraphic letters,mathenatical opgatorsandrelations,arravs andawholelot more. This will
bediscussedn Sectionl3.

9 Titles

Mostdoamentshave atitle. To title a IATEX doaument,you includethefollowing commandsin
yourdocument,usuallyjust after\begin{do cument} .

\title{r equired title}

\author{ required author}

\date{re quired date}
\maketit le

If thereare severd authas, thentheir namesshouldbe separatedy \and in the \author
command; they canalsobeseparatedy \\ if youwantthemto be centredon differentlines. If
the\date commandis left out,thenthecurren datewill beprinted.

; . EssentialATEX
\title  {Essential \LaTeX}

\autho r{Jon Warbrick \and A N Other} _

\date{ 14th February 1988} JWarbrick A N Other
\maket itl

maxet e 14thFebrary 1988

Theexactappeaanceof thetitle variesdependingonthedocurnentstyle. In thereport  and
book styles,thetitle appeas onapageof its own. In thearticle  style,it nomally appeas at
thetop of thefirst page;usetheclassoptiontitlepage to alterthis (seeSectiord).

10 Tabular Material

BecauseATEX will almostalwayscorvertasequeneof spacesnto asinglespaceijt canberather
difficult to lay outtables.Seewhathapgensin this exanple

Income ExpenditureResult \begin{flus hleft}

20s0d 19s11dhappiress Income Expenditu re Result

20s0d 20s1d misery 20s 0d 19s 11d happiness
20s 0d 20s 1d misery

\end{flushl eft}

Thetabbing ervironmert overcomesthis problem Within it, you settab-stopsandtabto
themmuch asyou would do on a typewriter. Tab-stopsaresetwith the\= command, andthe
\> commandmovesto the next stop.The\\ conmandis usedto separateachline. A line that
endsin \Kill producesnooutpu, andcanbeusedto settab-stops:

Income ExpenditureResult \begin{tabb ing}

20s0d 19s11d Happiness Income \=Expendi ture \= \kill
20s0d 20s1d Misery Income \>Expendi ture \>Resul t \\

20s 0d \>19s 11d \>Happiness \\
20s 0d \>20s 1d \>Misery
\end{tabbin g}

\\
\\



12 ESSENTIAL IATEX

Unlikeatypewriter'stabkey, the\> commail alwaysmovesto thenext tab-stofn sequene,
evenif this meansmoving to theleft. This cancausetext to be overwritten if the gapbetween
two tab-stopss too small.

If you have moresophisticatedakular work, youwill needthetabular  environmen. This
differs from tabbing in thatyou neednot worry aboutwidths of colurms—IATEX will look at
the whole tableandseehow wide colunns needto be to copewith the widestentriesin them.
You must,however, tell IATEX how mary columrs thereareandhow you wish to lay themout.
Youdothis by supplying atemplateafter\begin{tab  ular} with aletterfor eachcolumn

I meanghecolumnwill beleft justified
r meanghecolumnwill beright justified
¢ meanghecolumnwill becentred

Itemswithin arow areseparatedby the & characte{now you know why it is treatedspecially),
andtherow is endedasbefore, with \\ . A simpletablewith threecolumrs andtwo rows looks
like:

Name Age Heigh \begin{tabu lar}{irr}
Sebastian 45 19%m \em Name & \em Age &\em Height \\
Mathav 1 68cm Sebastian & 45 & 195cm \\

Mathew & 1 & 68cm
\end{tabula r}

Variousotherbellsandwhistlescanbe usedto make thelayou nicer:
1. Youcanput\hline  betweerrowsto draw aline acrosghetable.

2. Typea] inthetemplatewhereyouwantaverticalbardown every row of thetable.

3. You canspecifythata columm is of a fixed width with text flowing within it by usingthe
symiol p in thetemplatefollowed by awidth betweer{ and} . Thewidth canbegivenin
ary of ‘cm’, ‘mm’ or ‘in’ (but not‘inches).

Thus,amoresophsticatedtablemightlook lik e this:

Group Type Shercg \beginftabu  lar{]l|p{1i n}irl} \hline

Groups 1-9 Grey wares 218 \em Group &em Type &Sherds \\hline

Groups 40-4 Black  (mostly 116 Groups 1--9 &Grey wares&218 \\
‘black bur- Groups 40--44 &Black (mostly

‘black  burnished” ) wares&116 \\

nished) wares Groups 61--67 &Buff-red -orange

Groups 61-67 Buff-red-oange 46 wares & 46 \
wares Groups 81--85 &Colour-c oated

Groups 81-&% Colourcoated 67 fine wares & 67 i\
finewares Groups 91--2, 93--4&Mor taria

Groups 91-2 93-4 | Mortaria andmis- 35 and miscell aneous & 35 \
cellaneais Group 96 &Samian & 56 \\hline

Group96 Samian 56 &&538 \\hline

538 \end{tabula r}

Notethatline-endngsin whatyou type arenotimportant;rows endonly whena\\ is found.

11 Tables and Figures

Whenyou lay out sometext andnunbersin atable,it is almostalwaysintendedthatthe whole
unit staystogether not breaking over a page. Whatdo you do whenyou areat the bottam of a
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pagewith notenowh spacdeft? Similarly, whatdo you do whenyou wantto leave spacefor a
photagraphto be pastedn? Whenyou aretyping thetext, youdonotknow wherelLATEX will start
anew page,soit is oftenvery difficult to leave spacdust whereyou want. LATEX solvesthis by
asystemof ‘floats’, objectsthatwill be placedin anice positiononthe page but not necessarily
exactly where you putit in your file. They will oftenbe placedatthe bottam of thecurren page,
or atthetop of the next, or onapageby themseles,if they needthatmuchspace LATEX letsyou
specifytwo sortsof float, nanmely tablesandfigures in eachof themyou canspecifya caption
The following shawvs how you would setup spacefor a figure in which you wantedto leave 3
inchesof spacefollowedby a caption

\begin{ figure}
\vspace {3in}
\captio n{A Photog raph of my Subject}
\end{fi gure}

Figuresandtablesareautomatically numbered]ik e sectionsjustas\tableofcon  tents lists
yoursectionssubsectios, etc.with theirpagenumbes, \listoff igures and\listof  tables
will list thefiguresandtableswith their captians.

12 Cross-References and Citations

One of the mostusefulthings IATEX cando for you is to to automéically generatea section,
page.figure, table,or equationnurberin a cross-refeznce. For exanple, to referto Section4

of thisrepat (ondocunentstyles)andFigure 2 (the output of processingsample.t  ex) in this

sentencethe commandsusedwere:

to refer to Section "\ref{sec:s tyles}  of this report (on document
styles) and Figure™ \ref{fig:re sult} (the output of processing

Youwill seethatthe\ref commanl insertecthe cross-refegncesnumter into the printed doc-
umen. The™ simplyinsertsa spacewhile prohibiting LATEX from brealing aline.

Of courseto referto a cross-eferencetheremustbe anindication in the LATEX input file of
the point beingreferiedto. Thisis dore via thel\label commanl. The labelfor a sectionis
mostcorvenientlydoneimmediatelyafterthe sectionheadingasin:

\section{ Document Classes and Options}
\label{se  c:styles}

andthatfor afigureor tablein orimmedately following the\caption = comnand:

\caption{ The Result of Process ing the Sample File}
\label{fi g:result}

Any text maybeusedin \label and\ref commands,thoughtheconventionimpledaboveis
a god oneto follow. Pagerefeilencesuse\label in the sameway, but arereferedto using
\pageref insteadof \ref

In muchthe sameway thatyou canreferto otherpartsof your docunentfrom the LATEX file
symbdically, you may cite otherdocunents. To do this, youincludethe\cite  commandin
yourtext, asin

The book by Lamport \cite{Lamp ort-LaTeX} is the principal
reference  work on \LaTeX.

Theargumentto the\cite  command, known asthe citation key, is usedto uniqiely identify a
paperbod, or otherdocunentthathasbeendescribe in abibliographicdatabase

Having citedotherwork from your document,you cangererateallist of referacesby includ
ing thecommands
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\bibliogr aphystyle{ plain}
\bibliogr aphy{mybib 1,mybib2}

whereyouwantthelist to appearThe\biblio  graphystyle  commandtells LATEX how you
wantthe citationsto appearthe standad onesbeing

pl ai n Citationsaresortedalphabeticly in thelist, with eachentrybeingassigned numter;
entriesin thetext areindicatedin squarebraclets.

unsrt Citationsareordeedin the referancelist in the order of their first appesanceandas-
signeda nunber;entriesin thetext areindicatedin squarédraclets.

al pha Citationsaresortedalphatetically in thelist but have labelslike “Lam86” insteadof a
nunber;thesameabelapparsin thetext in squareraclets.

abbr ev Citationsaresimilarto alpha butaremoreconpact(e.g, by abbreiatingmonthand
joumnal narres).

The argumentof the \bibliograp hy commal is a comma-separatetist of filenames,
whichshouldendin .bib  (i.e.,mybibl.bi b andmybib2.bib intheexampge abore). These
files containthe expandedrefelencegeferredto by the\cite  comnands.A full descriptia of
the format of these.bib files andhow the citationsare corvertedto a LATEX-compatibleform
arebeyond the scopeof this (introductor) guide;detailsaregivenin Apperdix B of Lamport’s
book

13 Mathematical Typesetting

13.1 Math, Display-math and Equation

Mathematicss treatedby TeX completelydifferertly from ordinary text. Therearetwo special
modedor mathematicsknown asmathmodeanddisplaymathmode

Math mode comnandsaresurrouedby \( ...\) orby$...$.

Somemathematicsetinline 2 x 3 = 6. Notethatspacesn Some mathematics  set inline

theinputfile areignaredin mathmode. \( 2times 3 = 6.
Note that spaces in the input file

are ignored in math mode.
Display mathmodecommandsaresurromndedby \[ ...\] .

A larger equationto bedisplayel onaline by itself. A larger equation to be displayed on a line by itself.

[ f6) = \sum {i =Oy{infty}  \fracfF{() YO} \
()
=0 :

)

Thereis avariantof displaymathmode, theequation environmen, which automaticallygen-
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eratesanequatiomumter.

1 2 2 0 4 6 \begin{equa tion}
( 0 1 ) ( 1 3 ) = ( 1 3 ) (1) \left(\begi n{array}{cc}
1&2\W\W &1
\end{array} \right)
\left(\begi n{array}{cc}
2 &0\ &3
\end{array} \right)

\left(\begi n{array}{cc}
4 &6 W\ &3
\end{array} \right)
\end{equati  on}

Theseshort exanples shawv the main typesof commauls availablein mathmode. A few
thingsto noteare:

1. Subscrips andsupersdpts areproducedwith _and”, asinx {1} = p{2} forz, =

P’

2. Fractiors areprodicedby the\frac  command:\(\frac{a + bH{c}\)) gives “7“’

3. Variouscomnandsgive namedo mathemécal symbols:
\infty \Rightarro ~ w \surd \bigotim es gererateco = / ®

4. Arrays areproducedby thearray ervironmen. Thisis identicalto thetabular  ervi-
ronmentdescribd in Section10 exceptthatthe entriesaretypesein mathmodeinsteadof
LR mode.Notethatthearray environmentdoesnot putbracletsarrourd thearray soit
canalsobeusedfor settingdetermimnts—orevensetsof equatios in whichyouwantthe
colummesto line up.

5. Thecommamis\left —and\right producedelimitersthatgrow aslargeasneededThey
canbeusedwith avariety of symtols, e.g.,\left( \left\{ \left| . Thefull setof
thesedelimitersis shavn in tables5 and4 below.

13.2 Spacing

All spacedn theinput file areignaredin mathmode. Sometinesyou may wantto adjustthe
spacinguseoneof thefollowing commaurlsto achieve this.

\, thinspace \: mediumspace
\I negativethin space \; thickspace

A god exampleof wherelATeX needssomehelpwith spacings

[[ zdwdy.. [ [ zdzdy \(int int 2\, dx dy ..

13.3 Changing Fonts in Math Mode

Thedefaultmathmodefont is math italic. Thisshouldnotbecorfusedwith ordinarytextitalic.
Thefontfor ‘ordinary’ letterscanbechang@dwith theusualcommauls,\emph , \textbf , etc..
Notethatlower caseGreekletters(\alp ha, etc.)areregardedasmathenatical symbds (which
meanghatthey mustbetypedin mathmode)andarenot affectedby thesecommands.

\int\in

t z dx dy))
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\mathb f prodiucesbold faceroman letters.If youwishto have bold face math italic
letters,andbold face Greeklettersand mathematicasymbols,usethe \boldm ath command
before going into mathmode.This chamgesthe default mathfontsto bold.

r=2r=>r~6.8x=21=>z2~628x =27 =2~ \( x = 2\pi \Rightarrow x \simeq 6.28 \)

6.28 \(\mathbf{x ~ } = 2\pi \Rightarr ow x \simeq 6.28 \)
{\boldmath \(x = \mathbf{2}\p i \Rightarro w x
\simegq{\math  bf{6.28}} \)}

Thereis alsoa calligraphc font for uppercaseletters;theseare producedby the \mathcal
command:

F \( \mathcal {F} )

14 What about $'s?

If you have cornvertedto LATEX from plain or Ap4S-TEX, you will prabably be wondering why
therehasbeenno mentionof $ and$$.

In thesesystemanathmodeis surrondedby $’s anddisplay mathmodeis surrondedby
$3$. Thishascertaindravbacksover theATEX systemasit is difficult for yourtext editorto match
$’sasit is hardto tell which onesarestartingmathmodeandwhich areendirg it. TeX will also
getconfusedif youmissa$ out.

The(incorrect)input

let (a,b,c)$ be a Pythago rean triple, i.e\ three
integers  such that $a'{2}+b™{2 }=c*{2}$.

producestheslightly mysteriaiserra message

I Missing $ inserte d.
<inserted  text>
$
<to be read again>
.56 ...triple , el three integer s such that $a”
{24+b{ 2}=c*{2}$
?

Notethatit repats thewrong errorandin thewrongplace,the useof the”™ commaurl out of
mathmode. TEX hastypesetbe a ... suchthat’ in mathmode and exited mathmoce at the $
after'suchthat’. If youhadmadethe equivalentlATEX erra, IATEX hasa betterideaof whatyou
inderded:

let (a,b,c)\) be a Pythagorean triple, i.e\ three
integers such that \(@{2}+b*{ 2}=c™{2}\)

The errormessagenay still be unintelligable,but at leastit repats the erra in the right place,
you have used\) to endmathmodewhenyou werenotin mathmocde (asyou omittedthe\(
whichshoud have beenbefaethe(a,b,c) ).

LaTeX error. See LaTeX manual for explanation

Type H <return> for immediate help.
I Bad math environm ent delimit er.
\@latexer r ..for immedia te help.\ errmessage {#1}
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\)...ifin ner $\else \@badmath \fi \else \@badmath

\fi
.56 let (a,b,c))
be a Pythag orean triple, i.e\ three intege rs such that
?
Thesingledollaris sometimesisefulfor smallsectionsof math.
Let G beap-group Let $G$ be a $p$-group
Thedoulbe dollaris notalwaysequvalentto\[ ... \] , andsoshouldnotbeusedif you

wantyour IATEX file to be compatiblewith differentstylesandoptions(try theflegnclassoption)

14.1 Symbols

Thefollowing tablesshov mostof the symiols availablefrom the standard ATEX symbolfonts.
Negatians of therelatioral symbolscanbe madewith the\not command:

G#H $G \notlequ iv H$

In theapperlix we have browghttogetterasetof tablesregroupirg all standad LATEX symbols
(tablesl to 11. Tables13to 12 show supplenentary Ap4S-TEX symbols,which are available
whenyou specifytheamssynb packag.

15 Letters

Produeing lettersis simplewith IATEX. To dothis you usethedocunentstyleletter . Youcan
malke ary numberof letterswith asingleinputfile. Yournameandaddesswhicharelikely to be
thesamefor all letters,aregiven onceatthetop of thefile. Eachletteris producedby aletter
ervironmen, having thenameandaddessof therecipier asits argument. Theletteritself begins
with an\opening commandto generatehe salutation.

Theletterendswith a\closin g commanl. You canusethecommands\encl and\cc
to geneatelists of enclosurs andpeope to whomyou aresendingcopies.Any text thatfollows
the\closing  mustbeproceededya\ps commaul. Thiscommandproducesnotext—youll
have to type“P.S” yourself—hut is neededo formattheadditional text correctly.

An exanple will make this clearer:

\documen tstyle{letter }
\begin{d ocument}

\address {1234 Avenue of the Armadillos \\
Gnu York, G.Y. 56789}
\signatu re{R. (Ma) Dillo \\ Director of Cuisine}
\begin{l  etter}{G. Natheniel Picking \\
Acme Extermin ators \\
lllinois}
\opening {Dear Nat,}

I'm afraid that the armadill o problem is still with  us.
| did everythi ng ..

and | hope that you can get rid of the nasty

\...
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beasts this time.

\closing {Best Regards,}
\cc{Jimm y Carter\\Ric hard M. Nixon}
\end{let ter}

\end{doc ument}

16 Errors

Whenyou createa new inputfile for LATEX, youwill probably malke mistales. Everybody does,
andit’s nothing to be worried about. As with mostcompuer programs,therearetwo sortsof
mistale thatyou canmale: thosethat IATEX noticesandthosethatit doesnt. To take a rather
silly example sincelATpX doesnt undestandwhatyou aretyping, it isn’'t goingto be worried
if you mis-spellsomeof thewords in yourtext; youwill just have to accuratelyprod-readyour
printedoutput. Ontheotherhand if youmis-spelloneof theenvironmen namesn your file then
IATEX won't know whatyou wantit to do.

Whenthis sort of thing happens,IATEX printsan erra messag®n your terminalscreerand
thenstopsandwaits for you to take someaction Theerrormessagethatit producesmayseem
userunfriendly andnotallittle frightering atfirst. Neverthelessjf you know whereto look they
will probablytell youwheretheerra is andwhatwentwrong.

Considemwhatwould hapgenif youmistyped \begin{it  emize} as\begin{i temie} .
WhenlATEX processethis instruction it displaysthefollowing onyour termind:

LaTeX error. See LaTeX manual for explanation.

Type H <return> for immediate help.
I Environment itemie undefined.
\@latexe rr ...for immediate  help.)\errmes sage {#1}

\endgroup
1.140 \begin{i temie}

?

After typingthe‘?’ IATEX stopsandwaitsfor youto tell it whatto do.

The first two lines of the messaggust tell you that the erra was detectedby LATEX. The
third line, the onethatstarts'!’ is theerror indicata. It tells you whatthe problem is, thoud
until you have had someexperienceof LATEX this may not meana lot to you. In this caseit is
justtelling youthatit doesn't recogiise anervironmentcalleditemie . Thenext two linestell
you whatATEX wasdoing whenit found the error; they areirrelevantatthe momen andcanbe
ignored. Thefinal line is calledthe error locatar, andis a copy of theline in yourfile thatcaused
the proddem. It startswith a line numker to helpyouto find it in you file. If the errorwasin
themiddleof aline, it will beshovn broken at the pointwherelATEX realizedthattherewasan
error As with all computer progams,IATEX cansometimegpassthe point wherethereal erra
wasbefore discoveringthatsomethig is wrong, but it doesnt usuallygetveryfar.

At this point you coulddo severalthings.If youknew enowh abou LATEX you might beable
to fix the prablem,or you couldtype‘ X andpresshereturnkey to stopLATEX runring while you
go andcorrectthe error. The bestthingto do, however, is just to pressthe returnkey. This will
allow IATEX to goonrunning asif nothing hadhapp@ed.If youhave madeonemistale, thenyou
have praobably madeseveral andyou may aswell try to find themall in onego. It's muchmore
efficientto doit this way thanto run LATEX over andover againfixing oneerroratatime. Don'’t
worry abaut rememieringwhatthe errorswere—acopy of all theerrormessagess beingsaved
in alog file sothatyou canlook atthemafterwards. Seeyour local guideto find outwhatthisfile
is called.

If you look at theline that causedhe error; it's normally obviouswhatthe prablemwas. If
you cant work outwhatyour problemis, look at the hintsbelon and,if they don't help,consult
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Chapter6 of Lampot’s bod: it containsa list of all of the errormessagethatyou arelikely to
encounter, togetler with somesuggstionsasto whatmay have causedhem.
Someof themostcomnon mistalesthatcauseerrois are:

A mis-speltcommar or environmentname

Impropety matched{ ' and‘} '—rememberthatthey shoud alwayscomein pairs.
Trying to useoneof thetenspecialcharactes# $ % & _ { } ~ = and\ asanord-
nary printing symtol.

A missing\end commaul.

A missingcommau agument(that's the bit enclosedn '{ " and‘} ).

A singleerrorcangetIATEX soconfusedthatit repats a seriesof spurials errorsasa result. If
youhave anerra thatyou uncerstandfollowed by a serieghatyoudont, thentry correding the
first error—therestmayvanishasif by magic.

SometinesIATEX maywrite a* andstopwithout anerrormessageThis is nomally caused
by a missing\end{do cument} comnand,thoudh othererrois cancauseit. If this hapgns
type\stop andpresstheretun key.

Finally, IATEX will sometimegprint warning messagesThey reportproblemsthatwerenot
badenowh to causelATEX to stop processingbut neverthelessmay requireinvestigdion. The
mostcomman prablemsare‘overfull’ and‘undeffull’ linesof text. A messagéike:

Overfull \hbox (10.58649pt too wide) in paragrap h at lines 172--175
[IMtenrm Mathematical for-mu-las may be dis-play ed. A dis-played

indicateshatIATeX couldnotfind agoadd placeto breakaline whenlayingouta paragaph.As a
result,it wasforcedto let theline stick outinto theright-handmaigin, in this caseby 10.6points.
Sinceapoirt is 1/72.27 inches this mayberatherhardto see butit will betherenoretheless.

This particularprodem happensbecausdATEX is ratherfussy abod line breakirg, and it
would rathergeneatea line thatis too long thangeneratea paragaphthatdoesn’t meetits high
standard. The simplestway arourd the prodem is to enclosethe entire offendingparagaph
betweenbegin{slop  pypar} and\end{s loppypar} = commands. This tells LATEX that
youarehapyy for it to breakits own ruleswhile it is working on thatparticularbit of text.

Alternatively, messageabou “Underfull \hbox es” mayappea Thesearelines thathad
to have morespacensertedbetweerwordsthanlATEX would have liked. In generalthereis not
muchthatyou candoaboutthese.Youroutput will look fine, evenif theline looks abit stretched
About theonly thingyou coulddois to re-writethe offending paragaph!

17 A Final Reminder

You now know enoudn LATEX to producea wide range of documents.But this doaumenthasonly
scratchedhe surfaceof the thingsthat IATEX cando. This entiredocumentwasitself produced
with IATEX (with no stickingthingsin or clever useof a phaocopie) andevenit hasnt usedall
the featuresthatit could. From this you may get somefeeling for the power that LATEX putsat
yourdisposal.

Pleasaememier whatwassaidin the introdiction: if you do have a complex docunentto
producethengoandreadLampat’ sbook Youwill bewastingyou timeif yourely only onwhat
you have readhere Onceyou have usedlATeX for sometime, you might wantto know how to
usethemary stylefile extersions,which have beendevelopedto aid LATEX usersto typesettheir
documents. This andmuchelse(like how to useMakelndex, for geneatingindices,or BIBTEX,
for maragingyou bibliographes)is coveredin ThelAleX Compaiion[3]. Finally thefinal word
abou TpX is Knuth's TeX bool2].

And oneotherwarnirg: having dabbledwith LATEX your docunentswill never bethe same
again..
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Mathematical symbols

\alpha
\epsilon
\theta
\lambda
o}
\varrho
\upsilon
\psi

\Gamma
\Xi
\Phi
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\pm
\mp
\times
\div
\ast
\star
\circ
\bullet
\cdot

\leq

\succ
\simeq
\parallel
\subseteq
\sgsupset
\doteq
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B \beta v \gamma 0 \delta
e \arepsi lon ( \zeta n \eta
9 \varthet a ¢ \iota k \kappa
g4 \mu v \nu & Wi
m  \pi w \varpi p \rho
o \sigma ¢ \varsigma T \tau
¢ \phi ¢ \varphi x \chi
w \omega
A \Delta ©® \Theta A \Lambda
I \Pi 3 \Sigma T \Upsilon
¥ \Psi Q2  \Omega
Tablel: Greekletters
\cap o \diamo nd @ \oplus
\cup A \bigtr iangleup © \ominus
\uplus v \bigtr iangledown ® \otimes
\sqcap < \trian gleleft @ \oslash
\sqcup > \trian gleright ® \odot
\vee < \lhd ¢ O \bigcirc
\wedge > \rhd ¢ t  \dagger
\setminus < \unlhd @ i \ddagger
\wr >  \unrhd @ IT  \amalg
% Not predefinedn IXTpX 2¢. Usethe packayeslatexsym or amssymb
Table2: Binary opegationsymbds
\geq = \equiv = \models <
\sim 1 \perp < \preceq >
\mid <\ > \gg =
\subse t D \supset ~ \approx >
\supse teq = \cong X \Join C
\neq — \smile C \sgsubset eq 3
\frown € \in 5  \ni x
\vdash 4 \dashv < < >

THYHRIUN— 21V

Table3: Relationsymbols

\prec

\succe q
\asymp
\bowti e
\sqsub set
\sqsup seteq
\propt o

>
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I \rmoust ache I \Imoust ache ] \rgroup

| \arrowv ert | \Arrowv ert | \bracev ert

Table4: Largedelimiters

1 \uparrow i+ \Uparrow J \downar row

{ Y Y 3 \updown arrow

| \Ifloor | \rfloor [ \ceil

( \langle Y \rangle /] !

[ I\

Table5: Delimiters
+— \leftar row +— \longleft arrow
< \Leftar row < \Longleft arrow
— \righta rrow —» \longrigh  tarrow
= \Righta rrow =—> \Longrigh tarrow
<« \leftri ghtarrow +— \longleft rightarrow
& \Leftri ghtarrow <= \Longleft rightarrow
~ \mapsto +— \longmaps to
+ \hookle ftarrow — \hookrigh tarrow
~— \leftha rpoonup — \righthar  poonup
— \leftha rpoondown — \righthar ~ poondown
Table6: Arrow symbds

... \ldots . \cdots : \vdots
! \prime v \forall oo \infty
3 \exists V \nabla v \surd
<& \Diamond ¢ 1 \imath 7 \jmath
T \top b \flat i \natura |
L \bot & \clubsuit ¢ \diamon dsuit
U \mho® R \Re S  \Im

Not predefinel in IATEX 2¢. Usethe packayeslatexsym or amssymb

Table7: Miscellaneos syminls

[ \Igroup

\Downarrow

\Updownarro w

\rceil
\backslash

SRS e

NG SQgs -

\uparrow
\Uparrow

\downarr ow
\Downarr ow
\updowna rrow
\Updowna rrow

\nearrow
\searrow
\swarrow
\nwarrow

\ddots
\hbar

\Box @

\ell

\sharp
\hearts uit
\angle

21

OPT I pSzZ

\aleph
\emptys et
\triang le
\neg

\wp
\spades uit
\partia |
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\arccos \cos \csc  \exp \ker \limsup \min  \sinh
\arcsin \cosh \deg \gcd \g \In \Pr \sup
\arctan \cot \det \hom \lim \log \sec \tan
\arg \coth \dim \inf \liminf \max \sin \tanh

Table8: Log-like symbols

a \hat{a} a \acute{ a} a \bar{a} a \dot{a} a \breve{ a}
a \check{a} a \grave{ a} a \vec{a} a \ddot{a} a \tlde{ a}
Table9: Math modeaccents
> \sum IT \prod [T \coprod J \int ¢ \oint

N \bigcap U \bigcup L] \bigsqcup \V \bigvee A\ \bigwedg e
® \bigodo t @ \bigoti mes € \bigoplus ¥ \biguplus
Table10: Variable-sizedymbds
abe \widetild  ef{abc} abe \widehat {abc}
e \overleft  arrow{abc} abe \overrig  htarrow{abc }
abc \overline  {abc} abc \underli  nef{abc}
=
abc  \overbrac e{abc} &b’g \underbr ace{abc}
Vvabe \sqrt{fabc } Vabe \sqrt[n]  {abc}
f! f g—zi \frac{ab  c}{xyz}
Table11: IATEX mathconstrets
A \hbar h  \nslas h A \artr  iangle
v \triangled own O \squar e ¢ \lozen ge
® \circledS Z \angle £ \measu redangle
3 \nexists U \mho 4 \Finv @
0 \Game® k \Bbbk ¢ \ \backp rime
@ \arnothin g A \black triangle v \black triangledow n
B \blacksqua re ¢ \black lozenge * \bigst ar
< \spherical angle [ \compl ement 0 \eth
/ \diagup ¢ \. \diagd own?®

s}

Not definedin styleamssymb, defineusingthe IATEX 2 \Declare MathSymbol comman

Table12: AMS miscellaneassymbds



ESSENTIAL IATEX 23

F \digamma s \varkappa 3 \beth T \daleth J \gimel
Table13: AMS GreekandHebrav
™ A\ulcorn er 7 \urcorne r L. \lcorne r 4 \rcorner

Table14: AMS delimiters

--+ \dashrig htarrow «— \dashleftar row &= \leftlef tarrows
s \leftrig htarrows & \Lleftarrow « \twohead leftarrow
— \leftarr owtalil «  \looparrowl eft = \leftrig htharpoons
<~ \curvear  rowleft O \circlearro wleft 9  \Lsh
7 \upuparr ows 1 \upharpoon| eft l \downhar poonleft
—  \multima p ~~ \leftrights quigarrow = \rightri ghtarrows
= \rightle ftarrows = \rightright arrows = \rightle  ftarrows
—»  \twohead rightarrow —  \rightarrow talil % \looparr owright
= \rightle  ftharpoons ~  \curvearrow right O \circlea  rrowright
r \Rsh W \downdownar rows [ \upharpo onright
| \downhar poonright ~ \rightsquig arrow
Table15: AMS arrows
«+ \nleftarr ow -» \nrightarr ow < \nLeftarrow
# \nRightar row « \nleftrigh tarrow & \nLeftright arrow
Table16: AMS negaedarrons
+ \dotplus ~ \smallsetm inus @ \Cap
v \Cup A \barwedge vV \veeba r
A \doublebarw edge H \boxminus X \boxti mes
[ \boxdot H \boxplus % \divid eontimes
x \ltimes x  \rtimes X \leftt  hreetimes
A \rightthree times A \curlywedg e Y \curly vee
@ \circleddas h ® \circledas t ® \circl  edcirc
\centerdot 1 \intercal

Table17: AMS binaryopegators
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w Q=

ML TR = QVRVEV WHOIN A TTRARHATAA

\leqq
\lesssim

\lessdot
\lesseqgt
\risingdo

r
tseq

\backsime q

\sgsubset
\precsim
\triangle
\smallsmi
\Bumpeq
\egslantg
\gtrdot
\gtregles
\circeq
\thickapp
\sqsupset
\succsim
\triangle
\shortpar
\varpropt
\backepsi

\nless
\nleqq
\lvertn
\nprec
\precna
\nmid
\ntrian
\subset
\varsub
\ngegsl
\gneqq
\gnappr
\succns
\nshort
\nVDash
\nsupse
\varsup

lefteq

tr

rox

righteq
allel

o}

lon

eqq
pprox

gleleft
neq
setneqq
ant

0X
im
parallel

teq
setneq

N

VIV D) TRAANNIVIARA RN /A

\2

YV A TRYY U [IPAIV Y

\legslan
\lessapp
\llI
\lesseqq
\falling
\subsete
\preccur
\precapp
\vDash
\smallfr
\geqq
\gtrsim
\ggg
\gtreqq|
\triangl
\supsete
\succcur
\succapp
\Vdash
\between
\blacktr
\blacktr

t
rox

gtr
dotseq
qq
lyeq
rox

own

ess

eq
aq
lyeq
rox

iangleleft
iangleright

Table18: AMS binaryrelations
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\nleq

\Ineq

\Insim

\nprece q
\nsim

\nvdash

\ntrian  glelefteq
\varsub setneq
\ngtr

\ngeqq

\gvertn eqq
\nsucc

\succna pprox
\nparal lel
\ntrian  gleright
\nsupse teqq
\supset neqq

THUAU T2 T IR TRV AV BREHNTRTR ™ QARA NA YA

Table19: AMS negatedbinaryrelations

SAAMS VAR A

H ARV I

- 32>T VYU

\nlegs
\Ineqq
\Inapp
\precn
\nshor
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\egslantles
\approxeq
\lessgtr
\doteqdot
\backsim
\Subset
\curlyeqpre
\vartriangl
\Vvdash
\bumpeq
\gegslant
\gtrapprox
\gtrless
\eqcirc
\thicksim
\Supset
\curlyeqsuc
\vartriangl
\shortmid
\pitchfork
\therefore
\because

lant
rox
sim
tmid

\nvDas h

\nsubs
\subse

\ngeq
\gneq

eteq
tneqq

\gnsim

\nsucc

eq

\ncong
\nvDas h

\ntria

\supse

\varsu

nglerighteq
tneq
psetneqq

eleft

eright
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B Horrible Mathematical Examples to Study

\begin{equa tion}

t
o(t) = L / e 24y (2) \phi(h)=\  frac{1}{\sqr t{2\pi}}
V2 Jo \ntt 0 e{x22}  dx
\end{equati on}

\begin{equa tion}
\prod_{j\ geq 0O}

\left(\su m_{k\geq O0}a_{jk} Z"K\right)

By _

H Zajkz - Zzn Z aokoarg, - - = \sum {K\g eq 0} z'n

320 \k=0 k20 Rk 2 \eft(  \sum_{{k _Ok_1\dot s\geq O}
3) \atop{k _O+k_1+\ldot s=n} }

a{_ Ok _O}a _{1k_1}Idot s \right)
\end{equati on}

n m—1 -1 \begin{equa tion}
_ \pi(n) = \sum_{m= 2}{n}
m(n) = Z (Z Lm/k)/Tm/ k”) “) \left\Ifl oor \left(\s um_{k=1}"{m- 1}

m=2 [ \k=1 \Ifloor(m/  K)\Iceil m/kircei |
\rfloor \right)” {-1}
\right\rf loor
\end{equati on}

ka's Ib's \begin{equa tion}
—— — \{\underbra  ce{%
{a,...,a,b,...,b} ®) \overbr ace{\mathstr ut a,\ldots, ay{k\  a's},
k+1 elements \overbr ace{\mathstr  ut b,\ldots, b} {I\ b's}}
_{k+1\ \mathrm{ elements}} \}

\end{equati  on}

\begin{disp  laymath}

y pt+uv, \mqu{W}‘+\
n 0 \begin{arra  yKI}
w -+ \nearrom\ra  ise5ptihbox{  $\mu™+ + \nu_{\imu} $N\
Skt 4+ a0 \rightarrow \pi*+  +\pi"0 \\[5pt]
N \rightarrow \kappa™+  +\pi"0 \
et + v, \searrom\lo  wer5pt\hbox{ $\mathrm{e}" +

+H\nu_{\ scriptstyle\ mathrm{e}}$}
\end{array}
\end{displa  ymath}

\begin{disp  laymath}

E' F' F! {F}x,y)=0\  quad\mathrm{ and}\quad
F =0 d F' Fi | =0 \left|\beg in{array{cc c}
(z,9) an oy F g & F{xyY  &FF W\
’ v F Aoy & F {yy}" &F_{yfy \
F {x} & F_{y} &0
\end{array } \right| =0

\end{displa  ymath}
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\begin{disp  laymath}

Ty — Ty Y1—Y2 21— 2 \frac{\pm
+ A my m \left|\begi n{array}{ccc }
I m n X_1-x_2 &y ly2 &z1-z2 \
2 2 2 11 &m 1 &n1 \
I, my |? my T |2 & m_2 &n2
L mo | Tl 0 ny o \end{array}  \right[}
\sqrt{\left |\begin{arra yHeel_1&m_ 1\
|_2&m_2\end {array}\righ t|"2
+ \left|\begi n{arrayHcc} m_1&n_1\\
n_1&l_1\end {array}\righ t|"2
+ \left|\begi n{arrayHcc} m_2&n_2\\
n_2&l 2\end {array}\righ tI"2}}
\end{displa  ymath}
2 3-8\ _sqeyerys(s — M3
dra Q QCYy VS(S Z)
U§(Q=T3R71875) = 3s /8 X N 3 _ﬂ2
(6)
N (CE +C3)s?

G-z + oz {0 {255 )+ odm

\newcommand{\CAK{C_ {\rm A}} \newcommand{\CVKC_ {\rm V}}
\newcommand{\CPAY{{ C} {\rm A} \newcommand{\CPVH{{ C7} {\irm V}}
\newcommand{\GZ}{\G amma™2_{\rm Z}}
\newcommand{\MZK{M~ 2_{\rm Z}} \newcommand{\MZsH{{ (s-M"2_{\rm A
\newcommand{\BE}{\l  eft\{\frac{ \displaysty le 3-\beta "2}\displa ystyle  2Hright\ 1}
\begin{eq narray}
\sigma™f_  0(Q,T_{3R} ,\beta,s) & = &
\frac{4\ pi\alpha™2}  {3s}\beta \times
\left[ \frac{Q"2 \BE - 2Q \CV \CPV s \MzZs{ \WMZzZs2 + \MZ \GZ \BE}
\right. \nonumbe r \[-3mm]
& & \\[-3mm]
& + &
\left.\f rac{(\CV"2 + \CA2) s"2}%
{\WMZzs"2+ \Mz\Gz\lef t{\CPV'2 \BE+\C PA"2 \{\bet a"2\}\right \}}

\right ] \nonumbe r
\end{eqgna rray}
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