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1 Introduction

This documents an attemptto give you all the essentiainformationthatyou will needin or-
derto usethe IATEX documentpreparatiorsystem[1.1. Only basicfeaturesare covered,anda
vastamountof detail hasbeenomitted. In a documenf this sizeit is not possibleto include
everythingthatyou might needto know, andif you intendto make extensie useof the program
you shouldreferto amorecompletereference Attemptingto producecomplex documentsising
only theinformationfoundbelow will requiremuchmorework thanit should,andwill probably
producea lessthansatishctoryresult.

The main referencefor IATEX is The IAIEX User’s guide and RefeenceManual by Leslie
Lamport[]. Thiscontainsall theinformationthatyouwill everneedto know abouttheprogram,
andyouwill needaccesdo acopy if youareto uselATeX seriously

BoththeManualandthis documengvoid mentioningarything thatdepend®n theparticular
computesystenthatyouareusing. Thisis becaus®TpX is availableonanumberf systemsand
they all differ in oneway or another Instead they bothreferto alocal guidefor their particular
system.

2 How Does IXTeX Work?

In orderto uselATEX, you generatea file containingboth the text that you wish to typesetand
instructiongo tell IATEX how you wantit to appear You will normally createthis file usingyour
systemstext editor Youcangivethefile any nameyoulike,butit shouldend”.tex " toidentify
thefile’s contents.You thenget IATEX to procesghefile, andit createsa new file of typesetting

1For thosereadersvho have somefamiliarity with IATEX, this documentissumethe lATEX 2¢ releasef Januaryl 994
or later
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commandsthis hasthe samenameasyour file but the “.tex " endingis replacedby “.dvi
This standsfor ‘Device | ndependentand, asthe nameimplies, this file canbe usedto create
outputon arangeof printing devices.Your local guidewill gointo moredetail.

Ratherthanencourage/ou to dictateexactly how your documentshouldbe laid out, IATEX
instructionsallow youto describéts logical structue. For example,you canthink of aquotation
embeddedvithin your text asan elementof this logical structure:you would normally expecta
guotationto be displayedin arecognizablestyleto setit off from therestof thetext. A human
typesetteiwould recognizethe quotationand handleit accordingly but sincelATEX is only a
computermprogramit requiresyour help. TherearethereforelATeX commandghatallow you to
identify quotationsandconsequentlyallow IATEX to typesethemcorrectly

Fundamentato IATEX is theideaof adocumentlassthatdeterminegxactly how adocument
will beformatted.IATEX providesstandardlocumentlasseshatdescribehow commonlogical
structuregsuchasquotationsghouldbe formatted.You may have to supplementhesestylesby
specifyingthe formattingof logical structuregpeculiarto your documentsuchas mathematical
formulae.You canalsomodify the standardlocumentlasse®r evencreateanentirelynew one,
thoughyou shouldknow the basicprinciplesof typographicablesignbeforecreatinga radically
new style.

Therearea numberof goodreasondor concentratingon the logical structureratherthanon
theappearancef adocumentDoing sopreventsyou from makingelementarytypographicakr
rorsin the mistalenbeliefthatthey improve the aestheticef adocument—yowshouldremember
thatthe primary function of documentdesignis to make documentsasierto read,not prettier
It is alsomoreflexible, sinceyou needonly alter the definition of the quotationstyleto change
theappearancef all thequotationdn adocumentMostimportantof all, logical designencour
agesbetterwriting. A visualsystemmakesit easietto createvisual effectsratherthana coherent
structure;logical designencouragegou to concentraten your writing and makesit harderto
useformattingasa substitutefor goodwriting.

3 A Sample IATEX File

Have alook at the examplelATEX file in Figurel. It is a slightly modifiedcopy of the standard
IATEX examplefile small.tex . Your local guidewill tell you how you canmake your own
copy of thisfile. Theline numbersddown theleft-handsidearenot partof thefile, but have been
addedto make it easierto referto variousportions. Also have a look at Figure 2 which shaws,
moreor less,theresultof processinghisfile.

3.1 Running Text

Mostdocumentgonsistalmostentirelyof runningtext—wordsformedinto sentencesayhichare
in turn formedinto paragraphs—anthe examplefile is no exception. Describingrunningtext
posesno problems,you just type it in naturally In the outputthatit producesIATeX will fill
lines andadjustthe spacingbetweenwordsto give tidy left andright mamgins. The spacingand
distribution of thewordsin your inputfile will have no effectatall on the eventualoutput. Any
numberof spacesn your inputfile aretreatedasa singlespaceby IATEX. It alsoregardstheend
of eachline asa spacebetweerwords(seelines15-17).A new paragraphis indicatedby a blank
line in yourinputfile, sodon't leave ary blanklinesunlessyoureally wish to starta paragraph.

IATEX reseresa numberof the lesscommonkeyboardcharacterdor its own use. Theten
characters

# $ % & ~ _ 7\ { }
shouldnotappeamaspartof your text—if they do, IATEX will getconfused.
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% USE THIS FILE AS A MODELFOR MAKING YOUROWNLaTeX
% INPUT FILE. EVERYTHINGTO THE RIGHT OF A % IS A
% REMARKTO YOU AND IS IGNOREDBY LaTeX.

%

% WARNING! DO NOT TYPE ANY OF THE FOLLOWING10 CHARACTERS

% EXCEPT AS DIRECTED: & $ # 9w _  { } " - \
\documentclass[11pt}{article}% YOURINPUT FILE MUST CONTAIN
\begin{document} % THESE TWOLINES PLUS
% THE \end COMMANBT THE END
\section{Simple Text} % THIS COMMANMAKESA SECTION TITLE.
Words are separated by one or more spaces. Paragraphs are
separated 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-quoted text'.
Long dashes are typed as three dash characters---like this.

Italic text is typed like this:
Bold text is typed like this:

\subsection{A Warning or Two}

If you get too much space after

\emph{this is italic text}.
\textbf{this is bold text}.

% THIS MAKESA SUBSECTIONTITLE.

a mid-sentence  period---abbreviations

like etc\ are the common culprits)---then type a backslash followed

a space after the period, as in

this  sentence.

Remember, don't type the 10 special characters (such as dollar  sign

backslash) except as directed!
typing a backslash in front of

The following seven are printed by
them: \$ & W % \_ \{ and \}.

The manual tells how to make other symbols.

\end{document}

% THE INPUT FILE ENDSLIKE THIS

Figurel: A SampldATEX File
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1 Simple Text

Wordsareseparatethy oneor morespacesParagraphsreseparatethy oneor moreblanklines.
Theoutputis not affectedby addingextra space®r extra blanklinesto theinputfile.

Doublequotesaretypedlike this: “quotedtext”. Singlequotesaretypedlike this: ‘single-
guotedtext’.

Long dashesretypedasthreedashcharacters—lik this.

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

1.1 A Warning or Two

If you gettoo muchspaceaftera mid-sentencgeriod—abbreiationslik e etc. arethe common
culprits)—thentypea backslastiollowedby a spaceafterthe period,asin this sentence.

Rememberdon't typethe 10 specialcharactergsuchasdollar signandbackslashgxceptas
directed!Thefollowing sevenareprintedby typing abackslastin front of them:$ & #% _ { and
}. Themanuatltells how to make othersymbols.

Figure2: TheResultof Processinghe SampleFile

3.2 KIgX Commands

Therearea numberof wordsin thefile that startwith ‘\’ (seelines 9, 10 and13). Theseare
IATEX commandsindthey describehe structureof your document.Thereareseveralthingsthat
you shouldrealizeaboutthesecommands:

¢ All IATEX commandgonsistof a‘\ * followedby oneor morecharacters.

¢ IATEX commandshouldbetypedusingthecorrectmixtureof upper andlower-casdetters.
\BEGIN and\Begin arenotthesameas\begin

e Somecommandsreplacedwithin yourtext. Theseareusedto switchthings,lik e different
typestylespnandoff. The\small commands usedikethisto emphasizéext, normally
by changingto an italic typestyle(seeline 25). The commandandthe text are always
enclosedbetween'{’ and'} '—the ‘{\em ' turnsthe effect on andandthe ‘}’ turnsit
off. All thetypeface-changingwitchedlike this have a correspondingommandwith an
argument— all the possibilitiesareshovn on page9.

e Thereareothercommandshatlook like

\command{text}

In this casetext is calledthe“argument”of the command.The\section = command
is like this (seeline 13). Sometimesyou have to usecurly braclets‘{} ' to enclosethe

argument,sometimesquarebraclets‘[] ’, andsometimedoth. Thereis methodbehind

this apparenmadnessbut for the time beingyou shouldbe sureto copy the commands
exactly asgiven.

¢ Whenacommandsnameis madeup entirelyof letters,you mustmake surethatthe endof
thecommands marked by somethinghatisn’t aletter Thisis usuallyeitherthe opening
bracletaroundhecommandsargumentor aspace Whenit'saspacethatspacds always
ignoredby IATEX. We shallseelaterthatthis cansometimedeaproblem.
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3.3 Overall Structure

TherearesomelATEX commandshatmustappeain everydocumentTheactualtext of thedocu-
mentalwaysstartswith a\begin{document} commandandendswith an\end{document}
command(seelines 10 and 39). Anything that comesafterthe\end{document} = command
is ignored. Everythingthat comesbeforethe \begin{document} commandis calledthe
preamble The preambleshouldcontainonly IATEX commandso describehe document style.

Onecommandthat mustappeatin the preambles the\documentclass  command(see
line 9). Thiscommandspecifieghe overall stylefor the document.Our examplefile is a simple
technicaldocumentandusesthearticle  style, modifiedto print in eleven-pointfonts. There
areotherstylesthatyou canuse,asyouwill discoverin Sectiond.

3.4 Other Things to Look At

IATEX canprint bothopeningandclosingquotecharactersandcanmanageeitherof theseeither
single or double. To do this, it usesthe two quotecharacterdrom your keyboard: * (which
sometimesesemblesgraveaccenbr back-quotepnd’ (apostrophe)Youtypethesecharacters
oncefor singlequote(seeline 21), andtwice for doublequotes(seeline 20). The doublequote
characteitself" is almostneverused.

IATEX can producethreedifferentkinds of dashes.A long dash,for useasa punctuation
symbol,asis typedasthreedashcharactern arow, likethis‘--- ’ (seeline 23). A shorterdash,
usedbetweemumbersasin ‘10-20', is typedastwo dashcharacteren arow, while asingledash
characteis usedasa hyphen.

From time to time, you will needto include one or more of the IATEX specialsymbolsin
your text. Seven of them canbe printed by makingtheminto commandsy proceedinghem
by backslashseeline 36). The remainingthreesymbolscanbe producedoby more advanced
commandsascansymbolsthatdo notappeawonyour keyboardsuchast, {, §, $, ©, § andé.

It is sometimesusefulto includecommentsn a IATEX file, to remindyou of whatyou have
doneor why you did it. Everythingto theright of a %signis ignoredby IATEX, andsoit canbe
usedto introducea comment.

4 Document Classes and Options

Therearefour standardlocumentlassesvailablein IATEX:

articl e intendedfor shortdocumentandarticlesfor publication.Articles do not have chap-
ters,andwhen\maketitle is usedto generatatitle (seeSection9), thetitle appearst
thetop of thefirst pageratherthanon a pageof its own.

report intendedfor longertechnicaldocumentslt is similarto article , exceptthatit con-
tainschaptersaandthetitle appear®na pageof its own.

book intendedasa basisfor book publication.Pagelayoutis adjustedassuminghatthe output
will eventuallybe usedto print on bothsidesof the paper

| ett er intendedfor producingpersonaletters. This style will allow you to produceall the
elementof awell laid out letter: addressegjate,signaturegtc..

Thesestandardtylescanbemodifiedby anumberof options They appeain squaréraclets
afterthe\documentclass = command.Only oneclasscanbeusedin adocumenbut you can
have more than one option, in which casetheir namesshouldbe separatedy commas. The
standardptionsare:

11pt printsthe documentusingeleven-pointtype for the runningtext ratherthatthe ten-point
typenormallyused.Eleven-pointtypeis aboutten percentargerthanten-point.
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12pt printsthedocumenusingtwelve-pointtypefor the runningtext ratherthantheten-point
typenormallyused.Twelve-pointtypeis abouttwenty percentargerthanten-point.

t wosi de causeslocumentsn the article or reportstylesto be formattedfor printing on both
sidesof the paper Thisis thedefault for thebookstyle.

t wocol umm produceswo columnsof text on eachpage.

titl epage causeshe\maketitle commando generatatitle onaseparatpagefor doc-
umentsin the article style. A separatgageis alwaysusedin boththereport and
book styles.

Thereis further option which is very usefulin Europearcountries. The adpaper option
causeghe outputin all of the standardstylesto be adjustedo fit correctlyon A4 paper (IATpX
wasdesignedn Americawherethe standardgapers shorterandslightly widerthanA4; without
this optionyouwill find thatyour outputlooksalittle strange.)

5 Environments

We mentioneckarliertheideaof identifyingaquotatiornto IATEX sothatit couldarrangeo typeset
it correctly To dothisyouenclosghequotatiorbetweerthecommand$begin{quotation}
and\end{quotation} . Thisis anexampleof a IATEX constructiorcalledanervironment A
numberof specialeffectsareobtainedoy puttingtext into particularenvironments.

5.1 Quotations

Therearetwo ervironmentsfor quotations:.quote andquotation . quote is usedeitherfor
ashortquotationor for a sequencef shortquotationsseparatedby blanklines:

US president$iave beenknown for their pithy remarks: US presidents  have been known for
Thebuck stopshere. their  pithy  remarks:
\begin{quote}
| amnotacrook. The buck stops here.

| am not a crook.
\end{quote}

Usethe quotation  ervironmentfor quotationsthat consistof morethanone paragraph.
Paragraph#n theinputareseparatedby blanklinesasusual:

Hereis someadviceto remember: Here is some advice to remember:
\begin{quotation}

Environments  for making quotations
can be used for other things as well.

Environmentsfor makingquotationscanbe
usedfor otherthingsaswell.
Many problemscanbe solved by novel ap-

plicationsof existing ervironments. Many problems can be solved by
novel applications of existing
environments.
\end{quotation}

5.2 Centering and Flushing

Text canbe centredon the pageby puttingit within thecenter ervironment,andit will appear
flushagainstheleft or right maminsif it is placedwithin theflushleft or flushright en-

vironments Noticethespellingof center —unfortunatelyATEX doesnt understandhe British

Englishspelling.
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Text within theseervironmentawill beformattedin thenormalway; in particular the endsof
thelinesthatyoutypeareregardedasspacesTo indicateanew line, youtypethe\\ command.
For example:

onetwo three \begin{center}
four one

five two
three \\

four \
five
\end{center}

5.3 Lists

Therearethreeervironmentsfor constructindists. In eachone,eachnew item is begun with
an\item command.In theitemize environment,the startof eachitem is given a marler,
while, in theenumerate ervironment,eachitemis markedby a number Theseervironments
canbenestedvithin eachother, in which casetheamountof indentatiorusedandthe markerare
adjustedaccordingly:

o Itemizedlists arehandy \begin{itemize} .
; \item Itemized lists are handy.
e However, don't forget \item However, don't forget
1. The'item’ command. \begin{enumerate}
‘ ’ \item The ‘item’ command.
2. The‘end’ command. \item The ‘end” command.
\end{enumerate}

\end{itemize}

Thethird list-makingervironmentis description . In adescription you specifythe
item labelsinsidesquarébracletsafterthe\item commandFor example:

Threeanimalsthatyou shouldknow aboutare: Three animals that you should
gnat A smallanimalthatcausesoendof trouble. k“OV.V about. are.

\begin{description}
gnu A largeanimalthatcauseso endof trouble. \item[gnat] A small animal that

no end of trouble.
\item[gnu] A large animal that
no end of trouble.
\item[armadillo] A medium-sized
\end{description}

armadillo A medium-sizednimal.

5.4 Verbatim Output

Sometimegou will wantto includetext exactly asit appearon aterminalscreenFor example,
you might want to include part of a computerprogram. Not only do you want IATEX to stop
playingaroundwith thelayoutof yourtext, you alsowantto be ableto typeall the charactersn

causes

causes

animal.
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your keyboardwithout confusinglATEX. Theverbatim  ervironmenthasthis effect:

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

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

6 Type Styles

The section of program in
question is:
\begin{verbatim}

{ this finds %a & %b }

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

\end{verbatim}

We have alreadycomeacrosghe\emph commandor changinghetypefaceto emphasisHere
is afull list of theavailabletypefacechangingcommands:

Command or

\textrm{...} {\rmfamily...}
\textsf{...} {\sffamily...}
\texttt{...} {\ttfamily...}
\textmd{...} {\mdseries...}
\textbf{...} {\bfseries...}
\textup{...} {\upshape...}
\textit{...} {\itshape...}
\textsH...} {\slshape...}
\textsc{...} {\scshape...}

\emph{...} {\em...}
\textnormal{..}

{\normalfont..}

Effect

Text is setin romanfamily
Text is setin sans serif family
Text is setin typewriter family

Text is setin mediumseries
Text is setin bold series

Text is setin uprightshape

Text is setin italic shape

Text is setin slantedshape

Text is setin SMALL CAPS shape
Text is setemphasized

Text is setin thedocumenfont

Remembethatthe declarationversions(secondcolumn)areusedinsidea pair of bracesto
limit the amountof text thatthey affect. It is recommendedhat you usethe commandg(first
column)with a parameteof thetext to typesedifferently. In additionto thetypefacecommands,
therearea setof commandshatalterthe sizeof thetype. Thesecommandsare:

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

LARGE hugeHuge

\scriptsize scriptsize
\footnotesize footnotesize
\small small

\normalsize normalsize
\large large

\Large Large

\LARGE LARGE

\huge huge

\Huge Huge



10 ESSENTIAL IATEX

7 Sectioning Commands and Tables of Contents

Technicaldocumentslik e this one,areoften divided into sections.Eachsectionhasa heading
containinga title anda numberfor easyreference.IATpX hasa seriesof commandshat will
allow you to identify differentsortsof sections. Onceyou have donethis, IATeX takeson the
responsibilityof laying out thetitle andof providing thenumbers.

Thecommandshatyou canuseare:

\chapter \subsection \paragraph
\section \subsubsection \subparagraph

The namingof theselasttwo is ratherunfortunate sincethey do not really have arything to do

with ‘paragraphsin the normalsenseof the word: they arejustlower levels of section.In most
documenstyles,headinganadewith \paragraph  and\subparagraph  arenotnumbered.
\chapter is notavailablein documenstylearticle . Thecommandshouldbe usedin the

ordergiven,sincesectionsarenumberedvithin chapterssubsectionsvithin sectionsetc..

A seventhsectioningcommand)part |, is alsoavailable. Its useis alwaysoptional,andit is
usedto divide a large documeninto seriesof parts.It doesnot alterthe numberingusedfor any
of theothercommands.

Includingthe commandtableofcontents in your documentwill causea contentdist
to beincluded,containinginformationcollectedfrom thevarioussectioningcommandsYouwill
noticethat eachtime your documents run throughlATgX the table of contentsis alwaysmade
up of the headingsrom the previoustime you ran IATeX onit. This is becausdATEX collects
informationfor thetableasit processethedocumentandthenincludesit thenext timeit is run.
This can sometimegneanthat the documenthasto be processedhroughlATeX twice to geta
correcttableof contents.

8 Producing Special Symbols

You canincludein your IATEX documenta wide rangeof symbolsthat do not appearon your
keyboard.For a start,you canaddanaccento ary letter:

o \Yo} 0 \{o} 0 \Wo}

0 \c{o} o \{o} o \={o}

6 \H{o} 0o \d{o} 0 \Y{o}

0 \{o} 6o \t{oo} o \b{o}

6 \Y{o} 0 \u{o}

Severalothersymbolsareavailableandaregeneratedisingthefollowing commands:

T \dag § \S ©  \copyright
i \ddag 9 \P $ \pounds
e \oe & \OE & \AE
£ \AE a \aa A A
g \o g \O t \I
t \E 3 \ss é ?
i I ... \ldots IATEX \LaTeX

Thereisalsoa\today commandhatprintsthecurrentdate.Whenyou usethesecommandse-
membetthatIATEX will ignoreary spaceshatfollow them,sothatyou cantype‘\pounds 20’
toget'$20’. However, if youtype‘\LaTeX is wonderful ’youwill get'LlATEXis wonderful'—
noticethelack of spaceafter IATEX. To overcomethis problemyou canfollow ary of thesecom-
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mandsby a pair of emptybracesandthenary spaceghatyouwishto include,andyou will see
that\LaTeX{} really is wonderful! (IATEX reallyis wonderful!).

Finally, I"TEX ‘math’ mode,normally usedto layout mathematicalormulae,givesaccesgo
anevenlargerrangeof symbolsjncludingtheupperandlower casegreekmathematicahlphabet,
calligraphicletters,mathematicabperatorandrelations,arrovs andawholelot more. Thiswill
bediscussedh Sectionl3.

9 Titles

Mostdocumentdave atitle. To title a IATeX documentyouincludethefollowing commandsn
your documentusuallyjust after\begin{document}

\title{required title}
\author{required author}
\date{required date}
\maketitle

If thereare several authors,thentheir namesshouldbe separatedy \and in the \author
commandthey canalsobe separatedby \\ if youwantthemto becentredon differentlines. If
the\date commands left out,thenthe currentdatewill beprinted.

) ) EssentialATEX
\title{Essential \LaTeX}

\author{Jon Warbrick \and A N Other} _

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

maketite 14thFebruaryl988

Theexactappearancef thetitle variesdependingonthedocumenstyle. In thereport  and
book styles thetitle appear®napageof its own. In thearticle  style,it normallyappearst
thetop of thefirst page;usethe classoptiontitlepage to alterthis (seeSection4).

10 Tabular Material

BecauséATeX will almostalwayscorvertasequencef spaceinto asinglespaceit canberather
difficult to lay outtables.Seewhathappensn this example

IncomeExpenditureResult \begin{flushleft}

20s0d 19s11dhappiness Income  Expenditure  Result

20s0d 20s1d misery 20s 0d 19s 1i1d happiness
20s 0d 20s 1d misery
\end{flushleft}

Thetabbing environmentovercomeghis problem. Within it, you settab-stopsandtabto
themmuchasyou would do on a typewriter. Tab-stopsaresetwith the\= commandandthe
\> commandnovesto thenext stop.The\\ commands usedto separateachline. A line that
endsin \kill producesho output,andcanbeusedto settab-stops:

IncomeExpenditureResult \begin{tabbing}

20s0d 19s11d Happiness Income \=Expenditure \= \Kill
20s0d 20s1d Misery Income \>Expenditure \>Result \\

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

\\
\\
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Unlikeatypewriter'stabkey, the\> commandalwaysmovesto thenext tab-stofn sequence,
evenif this meansmoving to the left. This cancausetext to be overwrittenif the gapbetween
two tab-stopds toosmall.

If youhave moresophisticatedakular work, youwill needthetabular — ervironment.This
differsfrom tabbing in thatyou neednot worry aboutwidths of columns—ATEX will look at
the whole tableandseehow wide columnsneedto be to copewith the widestentriesin them.
You must, however, tell IATEX how mary columnsthereareandhow you wish to lay themout.
You dothis by supplyinga templateafter\begin{tabular} 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 threecolumnsandtwo rows looks
like:

Name Age Height \begin{tabular}{Irr}
Sebastian 45 195cm \em Name & \em Age &\em Height \\
Mathen 1 68cm Sebastian & 45 & 195cm \\

Mathew & 1 & 68cm
\end{tabular}

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

2. Typea| inthetemplatewhereyouwantaverticalbardown every row of thetable.

3. You canspecifythata columnis of a fixed width with text flowing within it by usingthe
symbolp in thetemplate followedby awidth betweer{ and} . Thewidth canbegivenin
ary of ‘cm’, ‘mm’ or‘in’ (but not‘inches).

Thus,amoresophisticatedablemightlook like this:

Group Type Sherds \begin{tabular}{|l[p{1in}|r[} \hline
Groupsl—9 Grey wares 218 \em Group &\em Type &Sherds \\hline
Groups40—44 Black (mostly 116 Groups 1--9 &Grey wares&218\
‘black bur- Groups 40--4_14 &Black (mostly
. , ‘black  burnished’) wares&116\
nished’)wares Groups 61--67 &Buff-red-orange
Groups61-67 Buff-red-orange 46 wares & 46 \
wares Groups 81--85 &Colour-coated
Groups81-85 Colourcoated 67 fine wares & 67 I\
finewares Groups 91--2, 93--4&Mortaria
Groups91-2,93—4 | Mortariaandmis- 35 and miscellaneous & 35 \
cellaneous Group 96 &Samian & 56 \hline
Group96 Samian 56 &&538 \hline
538 \end{tabular}

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

11 Tables and Figures

Whenyou lay out sometext andnumberdn atable,it is almostalwaysintendedthatthe whole
unit staystogether not breakingover a page. What do you do whenyou areat the bottomof a
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pagewith not enoughspacdeft? Similarly, whatdo you do whenyou wantto leave spacefor a
photographio bepastedn? Whenyou aretyping thetext, you do notknow wherelATeX will start
anew page,soit is oftenvery difficult to leave spacgust whereyou want. IATEX solvesthis by
asystemof ‘floats’, objectsthatwill beplacedin anice positiononthe page but notnecessarily
exactly whereyou putit in yourfile. They will oftenbe placedatthe bottomof the currentpage,
or atthetop of thenext, or onapageby themseles,if they needthatmuchspaceIATEX letsyou
specifytwo sortsof float, namelytablesandfigures in eachof themyou canspecifya caption.
The following shovs how you would setup spacefor a figure in which you wantedto leave 3
inchesof spacefollowedby a caption:

\begin{figure}
\vspace{3in}
\caption{A Photograph  of my Subject}

\end{figure}
Figuresandtablesareautomaticallynumberedlik e sectionsjustas\tableofcontents lists
yoursectionssubsectiongtc.with theirpagenumbers\listoffigures and\listoftables

will list thefiguresandtableswith their captions.

12 Cross-References and Citations

One of the mostusefulthingsIATEX cando for you is to to automaticallygeneratea section,
page.figure,table,or equationnumberin a cross-referencel-or example,to referto Section4
of thisreport(on documenstyles)andFigure?2 (the outputof processingample.tex ) in this
sentencethe commandsisedwere:

to refer to Section"\ref{sec:styles} of this report (on document
styles) and FigureT\ref{fig:result} (the output of processing

Youwill seethatthe\ref commandnsertedthe cross-referencasumberinto the printeddoc-
ument.The™ simplyinsertsaspacewhile prohibitingIATeX from breakingaline.

Of courseto referto a cross-referenceéheremustbe anindicationin the IATEX inputfile of
the point beingreferredto. Thisis donevia thel\label = command.The labelfor a sectionis
mostcornvenientlydoneimmediatelyafterthe sectionheadingasin:

\section{Document Classes and Options}
\label{sec:styles}

andthatfor afigureor tablein orimmediatelyfollowing the\caption =~ command:

\caption{The Result of Processing the Sample File}
\label{fig:result}

Any text maybeusedin \label and\ref commandsthoughthe corventionimpledaboveis
a goodoneto follow. Pagereferencesise\label in the sameway, but arereferredto using
\pageref insteadof \ref

In muchthe sameway thatyou canreferto otherpartsof your documenfrom the IATEX file
symbolically you may cite otherdocuments.To do this, you includethe\cite = commandn
yourtext, asin

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

Theamgumentto the\cite  commandknown asthe citation key, is usedto uniquelyidentify a
paper book,or otherdocumenthathasbeendescribedn abibliographicdatabase

Having citedotherwork from your documentyou cangeneratalist of referencesdy includ-
ing thecommands
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\bibliographystyle{plain}
\bibliography{mybib1,mybib2}

whereyou wantthelist to appearThe\bibliographystyle commandells IATEX how you
wantthe citationsto appearthe standardnesbeing:

pl ai n Citationsaresortedalphabeticallyin thelist, with eachentry beingassigneda number;
entriesin thetext areindicatedin squarebraclets.

unsrt Citationsareorderedin the referencdist in the orderof their first appearancandas-
signeda number;entriesin thetext areindicatedin squarebraclets.

al pha Citationsaresortedalphabeticallyin thelist but have labelslike “Lam86” insteadof a
number;ithe samdabelappearsn thetext in squarebraclets.

abbr ev Citationsaresimilarto alpha butaremorecompacte.g.,by abbrevziatingmonthand
journalnames).

The agumentof the \bibliography commands a comma-separateist of filenames,
whichshouldendin .bib (i.e.,mybibl.bib andmybib2.bib intheexampleabore). These
files containthe expandedeferenceseferredto by the\cite commandsA full descriptionof
the formatof these.bib files andhow the citationsare corvertedto a IATeX-compatibleform
arebeyondthe scopeof this (introductory)guide; detailsaregivenin AppendixB of Lamports
book.

13 Mathematical Typesetting

13.1 Math, Display-math and Equation

Mathematicds treatedby TeX completelydifferently from ordinarytext. Therearetwo special
modedor mathematicsknown asmathmodeanddisplaymathmode

Math modecommandsresurroundedy\( ...\) orby$...$.

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

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

are ignored in math mode.
Displaymathmodecommandsresurroundedy\[ ...\] .
A largerequatiornto bedisplayedonaline by itself. A larger equation to be displayed on a line
\[ f(x) = \sum_{i=0}{\inftyNfrac{f"{()}(x)K
_ Y@
=0

)

Thereis avariantof displaymathmode theequation ervironmentwhich automaticallygen-

by itself.
i

\
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eratesanequatiomumber

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

\left(\begin{array}{cc}
4 &6\ &3
\end{array}\right)
\end{equation}

Theseshortexamplesshav the main typesof commandsavailablein mathmode. A few
thingsto noteare:

1. Subscriptsandsuperscriptareproducedvith _and™,asinx {1} = p{2} forz; =
2

p-.
2. Fractionsareproduceddy the\frac commandi(\frac{a + bH{c}\) gives‘%”.

3. Variouscommandgive namego mathematicasymbols:
\infty \Rightarrow \surd \bigotimes generatec = / &

4. Arraysareproducedoy thearray ervironment. Thisis identicalto thetabular  ervi-
ronmentdescribedn Sectionl0 exceptthattheentriesaretypesein mathmodeinsteadof
LR mode.Notethatthearray ervironmentdoesnot put bracletsarroundthe array soit
canalsobe usedfor settingdeterminants—oevensetsof equationsn whichyouwantthe
columnsto line up.

5. Thecommandsleft  and\right  producedelimitersthatgrow aslargeasneededThey
canbe usedwith a variety of symbols,e.g.,\left( \left\{ \left] . Thefull setof
thesedelimitersis showvn in tables5 and4 below.

13.2 Spacing

All spacesn the input file areignoredin mathmode. Sometimes/ou may wantto adjustthe
spacinguseoneof thefollowing commandgo achieve this.

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

A goodexampleof wherelATeX needssomehelpwith spacings

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

13.3 Changing Fonts in Math Mode

Thedefaultmathmodefontis math italic. Thisshouldnotbeconfusedwith ordinarytext italic.
Thefont for ‘ordinary’ letterscanbe changedvith theusualcommands\emph , \textbf , etc..
Notethatlower caseGreekletters(\alpha , etc.)areregardedasmathematicasymbols(which
meanghatthey mustbetypedin mathmode)andarenot affectedby thesecommands.

\int\int

z dx dy\)
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\mathbf producesdold face roman letters.If youwishto have bold face math italic
letters,andbold face Greeklettersand mathematicabymbols,usethe \boldmath  command
befole goinginto mathmode.This changeshe default mathfontsto bold.

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

6.28 \(\mathbf{x} = 2\pi \Rightarrow x \simeq 6.28 )
{\boldmath \(x = \mathbf{2}\pi \Rightarrow X
\simeqg{\mathbf{6.28}} \)}

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

F \( \mathcal{F} \)

14 What about $'s?

If you have corvertedto IATEX from plain or ApS-TEX, you will probablybe wonderingwhy
therehasbeenno mentionof $ and$$.

In thesesystemanathmodeis surroundedy $’s anddisplay mathmodeis surroundedy
$3$. Thishascertaindravbacksoverthe IATEX systemasit is difficult for yourtext editorto match
$’sasit is hardto tell which onesarestartingmathmodeandwhich areendingit. TeX will also
getconfusedf youmissa$ out.

The(incorrect)input

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

producegheslightly mysteriouserrormessage

I Missing $ inserted.
<inserted text>
$
<to be read again>
.56 ...triple, i.e\ three integers such that $a°
{2}+b*{2}=c"{2}%
?

Notethatit reportsthewrongerrorandin thewrongplace,theuseof the” commandut of
mathmode. TEX hastypesetbe a... suchthat’ in mathmodeandexited mathmodeat the $
after‘suchthat’. If you hadmadethe equivalentIATeX error, IATEX hasa betterideaof whatyou
indended:

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

The error messagenay still be unintelligable,but at leastit reportsthe errorin theright place,
you have used\) to endmathmodewhenyou werenotin mathmode(asyou omittedthe\(
which shouldhave beenbeforethe(a,b,c) ).

LaTeX error. See LaTeX manual for explanation.

Type H <return> for immediate help.
I Bad math environment  delimiter.
\@latexerr ...for immediate help.}\errmessage {#1}
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\)...ifinner $lelse \@badmath \fi \else \@badmath
\fi
.56 let (a,b,c)})
be a Pythagorean triple, i.e.\ three integers  such that
2
Thesingledollaris sometimesisefulfor smallsectionsof math.
Let G beap-group Let $G$ be a $p$-group

Thedoubledollaris notalwaysequivalentto\[ ... \] , andsoshouldnotbeusedif you
wantyour IATEX file to be compatiblewith differentstylesandoptions(try theflegnclassoption).

14.1 Symbols

Thefollowing tablesshav mostof the symbolsavailablefrom the standardATEX symbolfonts.
Negationsof therelationalsymbolscanbe madewith the\not command:

G#H $G \not\equiv H$

In theappendixve have broughttogethem setof tablesregroupingall standardATeX symbols
(tablesl to 11. Tables13to 12 shav supplementarydp4S-TEX symbols,which are available
whenyou specifythe amssymb package.

15 Letters

Producindettersis simplewith IATEX. To dothisyou usethedocumenstyleletter . Youcan
malke ary numberof letterswith asingleinputfile. Yournameandaddressywhicharelikely to be
thesamefor all letters,aregivenonceatthetop of thefile. Eachletteris produceddy aletter
ervironmenthaving thenameandaddres®f therecipientasits algument.Theletteritself begins
with an\opening commando generatehe salutation.

Theletterendswith a\closing  command.You canusethe commandsencl and\cc
to generatdists of enclosuresindpeopleto whomyou aresendingcopies.Any text thatfollows
the\closing  mustbeproceededty a\ps command.Thiscommandroducesotext—you'll
haveto type“P.S” yourself—hutis neededo formatthe additionaltext correctly

An examplewill male this clearer:

\documentstyle{letter}
\begin{document}

\address{1234 Avenue of the Armadillos \\
Gnu York, G.Y. 56789}

\signature{R. (Ma) Dillo \\ Director of Cuisine}
\begin{letter}{G. Natheniel Picking \\

Acme Exterminators \\

lllinois}

\opening{Dear Nat,}

I'm afraid that the armadillo problem is still with  us.
I did everything

and | hope that you can get rid of the nasty

\...
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beasts this time.

\closing{Best Regards,}
\cc{Jimmy  Carter\\Richard M. Nixon}
\end{letter}

\end{document}

16 Errors

Whenyou createa new inputfile for IATEX, you will probablymake mistales. Everybodydoes,
andit’s nothingto be worried about. As with mostcomputerprogramstherearetwo sortsof
mistale thatyou canmalke: thosethat IATEX noticesandthosethatit doesnt. To take a rather
silly example,sincelATpX doesnt understandvhatyou aretyping, it isn’t going to be worried
if you mis-spellsomeof thewordsin yourtext; youwill just have to accuratelyproof-readyour
printedoutput. Ontheotherhand,if youmis-spelloneof theervironmenthamesn yourfile then
IATEX won't know whatyou wantit to do.

Whenthis sort of thing happenslATEX prints an error messagen your terminalscreenand
thenstopsandwaitsfor you to take someaction. The errormessagethatit producesnayseem
userunfriendlyandnotalittle frighteningatfirst. Neverthelessif you know whereto look they
will probablytell youwheretheerroris andwhatwentwrong.

Considemwhatwould happernif you mistypedbegin{itemize} as\begin{itemie}
WhenlATEX processethisinstruction,it displaysthefollowing on yourterminal:
LaTeX error. See LaTeX manual for explanation.

Type H <return> for immediate help.
I Environment itemie undefined.
\@latexerr ...for immediate help.}\errmessage {#1}
\endgroup
1.140  \begin{itemie}

?

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

The first two lines of the messageust tell you that the error was detectecby IATEX. The
third line, the onethatstarts'!’ is the error indicator. It tells you whatthe problemis, though
until you have had someexperienceof IATEX this may not meana lot to you. In this caseit is
justtelling you thatit doesnt recogniseanervironmentcalleditemie . Thenext two linestell
you whatIATEX wasdoingwhenit foundthe error; they areirrelevantat the momentandcanbe
ignored.Thefinal line is calledtheerror locator, andis a copy of theline in yourfile thatcaused
the problem. It startswith a line numberto helpyouto find it in yourfile. If the errorwasin
themiddle of aline, it will beshavn brokenatthe pointwherelATEX realizedthattherewasan
error. As with all computemprogramsJATEX cansometimegpassthe point wherethe real error
wasbeforediscoveringthatsomethings wrong,but it doesnt usuallygetveryfar.

At this pointyou coulddo severalthings. If youknew enoughaboutlATEX you mightbeable
to fix theproblem,or you couldtype‘ X andpresshereturnkey to stoplATeX runningwhile you
go andcorrecttheerror. The bestthing to do, however, is just to pressthereturnkey. This will
allow IATEX to goonrunningasif nothinghadhappenedlf you have madeonemistale,thenyou
have probablymadeserseralandyou may aswell try to find themall in onego. It's muchmore
efficientto doit this way thanto run IATEX over andover againfixing oneerroratatime. Don’t
worry aboutrememberingvhatthe errorswere—acopy of all the errormessagess beingsaved
in alog file sothatyou canlook atthemafterwards.Seeyourlocal guideto find outwhatthisfile
is called.

If you look at the line that causedhe error, it's normally obviouswhatthe problemwas. If
you can't work out whatyour problemis, look at the hintsbelav and,if they don't help,consult
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Chapter6 of Lamport’s book: it containsa list of all of the errormessagethatyou arelikely to
encountertogethemwith somesuggestionasto whatmay have causedhem.
Someof the mostcommonmistalesthatcauseerrorsare:

¢ A mis-spelttommandr ervironmentname.
e Improperlymatched{’ and‘} '—remembeithatthey shouldalwayscomein pairs.

e Trying to useoneof thetenspecialcharacter#t $ % & _ { } ~ ~ and\ asanordi-
nary printing symbol.

e A missing\end command.
e A missingcommandargument(that’s thebit enclosedn '{* and‘} ).

A singleerrorcangetIATEX soconfusedhatit reportsa seriesof spuriouserrorsasa result. If
you have anerrorthatyou understandiollowedby a serieghatyou don't, thentry correctingthe
first erro—therestmayvanishasif by magic.

SometimedATEX maywrite a* andstopwithoutanerrormessageThis is normally caused
by a missing\end{document} = commandthoughothererrorscancauseit. If this happens
type\stop andpressthereturnkey.

Finally, IATEX will sometimesprint warning messagesThey reportproblemsthatwerenot
badenoughto causelATeX to stop processingbut neverthelessnay requireinvestigation. The
mostcommonproblemsare‘overfull’ and‘underfull’ linesof text. A messagéike:

Overfull \hbox (10.58649pt too wide) in paragraph at lines 172--175

[IMenrm Mathematical for-mu-las may be dis-played. A dis-played
indicateshatIATEX couldnotfind agoodplaceto breakaline whenlaying outa paragraphAs a
result,it wasforcedto let theline stick outinto theright-handmaugin, in this caseby 10.6points.
Sinceapointis 1/72.27 inches this mayberatherhardto see but it will betherenonetheless.

This particularproblemhappensecausdATEX is ratherfussy aboutline breaking,and it
would rathergenerate line thatis too long thangeneratea paragraphthatdoesnt meetits high
standards.The simplestway aroundthe problemis to enclosethe entire offending paragraph
between\begin{sloppypar} and\end{sloppypar} commands.This tells IATEX that
you arehapyy for it to breakits own ruleswhile it is working on thatparticularbit of text.

Alternatively, messagesabout“Underfull \nbox es” may appear Thesearelines that had
to have morespaceansertedbetweenwordsthanlATpX would have liked. In generalthereis not
muchthatyou cando aboutthese.Your outputwill look fine,evenif theline looksabit stretched.
Abouttheonly thing you coulddo is to re-writethe offendingparagraph!

17 A Final Reminder

You now know enoughlATEX to producea wide rangeof documentsBut this documenhasonly
scratchedhe surfaceof the thingsthat IATEX cando. This entiredocumenwasitself produced
with IATEX (with no stickingthingsin or clever useof a photocopierandevenit hasnt usedall
the featuresthatit could. From this you may get somefeeling for the power that IATeX putsat
your disposal.

Pleasaemembemwhatwassaidin theintroduction: if you do have a complex documento
producehengoandreadLamportsbook Youwill bewastingyourtimeif yourely only onwhat
you have readhere. Onceyou have usedIATeX for sometime, you might wantto know how to
usethemary stylefile extensionswhich have beendevelopedto aid IATeX usersto typesetheir
documentsThis andmuchelse(like how to useMakeInde, for generatingndices,or BIBTEX,
for managingyour bibliographies)s coveredin The lATleX Companiofi3]. Finally thefinal word
aboutTpX is Knuth's TeX bool2].

And oneotherwarning: having dabbledwith IATEX your documentswill never be the 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
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\beta
\varepsilon
\vartheta
\mu

\pi

\sigma

\phi
\omega
\Delta

\Pi
\Psi
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\gamma
\zeta
\iota

\nu

\varpi
\varsigma
\varphi
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\Theta
\Sigma
\Omega

oMo

Tablel: Greekletters

\cap

\cup
\uplus
\sqcap
\sqcup
\vee
\wedge
\setminus
\wr

VIAVAY AL

\diamond
\bigtriangleup
\bigtriangledown
\triangleleft
\triangleright
\Ihd @

\rhd @

\unlhd ©
\unrhd
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% Not predefinedn IATpX 2¢. Usethepackagesatexsym or amssymb

\leq

\succ
\simeq
\parallel
\subseteq
\sqsupset
\doteq

THYWIUN T 2 IV

Table2: Binary operatiorsymbols

\geq

\sim

\mid
\subset
\supseteq
\neq
\frown
\vdash

Lm(RUA I

\equiv =
\perp =<
\ll >
\supset ~
\cong X
\smile C
\in 3
\dashv <

Table3: Relationsymbols

6 \delta
n \eta
k \kappa
& Wi
p \rho
T \tau
x \chi
A \Lambda
T \Upsilon
@ \oplus
© \ominus
® \otimes
@ \oslash
® \odot
O \bigcirc
t  \dagger
i \ddagger
IT  \amalg
\models <
\preceq >
\gg =
\approx >
\Join C
\sqsubseteq |
\ni x
< >

\prec
\succeq
\asymp
\bowtie
\sqsubset
\sqsupseteq
\propto

>
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I \rmoustache I \Imoustache ] \rgroup [ \Igroup
\arrowvert | \Arrowvert | \bracevert
Table4: Largedelimiters
1 \uparrow I+ \Uparrow 4 \downarrow J \Downarrow
{ Y Y 1 \updownarrow { \Updownarrow
| \Ifloor | \rfloor [ \cell 1 \rceil
( \langle Y \rangle /! \ \backslash
|| I\
Table5: Delimiters
+ \leftarrow +— \longleftarrow 1T \uparrow
< \Leftarrow <= \Longleftarrow f+  \Uparrow
— \rightarrow — \longrightarrow 4 \downarrow
= \Rightarrow —> \Longrightarrow J \Downarrow
+ \leftrightarrow +— \longleftrightarrow $  \updownarrow
& \Leftrightarrow <= \Longleftrightarrow { \Updownarrow
~ \mapsto +— \longmapsto /4 \nearrow
< \hookleftarrow — \hookrightarrow N \searrow
~— \leftharpoonup — \rightharpoonup v~ \swarrow
— \leftharpoondown — \rightharpoondown N \nwarrow
Table6: Arrow symbols
... \ldots . \cdots : \vdots . \ddots N
! \prime v \forall oo \infty A \hbar 0
3 \exists V \nabla v \surd O \Box® A
<& \Diamond ¢ 1 \imath 7 \jmath 14 \ell =
T \top b \flat f  \natural g \sharp P
L \bot & \clubsuit ¢ \diamondsuit Q@ \heartsuit A
U  \mho® ® \Re g \Im Z \angle 0

Not predefinedn IATEX 2¢. Usethe packagesatexsym oramssymb

Table7: Miscellaneousymbols

\aleph
\emptyset
\triangle
\neg

\wp
\spadesuit
\partial
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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} G \acute{a} a \bar{a} a \dot{a} a \breve{a}
a \check{a} a \grave{a} a \vec{a} a \ddot{a} a \tilde{a}
Table9: Math modeaccents
> \sum IT \prod II \coprod J \int $
(| \bigcap U \bigcup L] \bigsgcup \V \bigvee A

® \bigodot ® \bigotimes @ \bigoplus ¥ \biguplus

Table10: Variable-sizegymbols

abe \widetilde{abc} abe \widehat{abc}
e \overleftarrow{abc} abe \overrightarrow{abc}
abc  \overline{abc} abe \underline{abc}
=
abc  \overbrace{abc} abc \underbrace{abc}
Vvabe \sqrt{abc} Vabe \sqrt[n}{abc}
f! f g—zi \frac{abc}{xyz}
Table11: IATEX mathconstructs
A \hbar h  \hslash A \vartriangle
v \triangledown O \square ¢ \lozenge
® \circledS Z \angle £ \measuredangle
3 \nexists U \mho 4  \Finv @
0 \Game® k \Bbbk \ \backprime
@ \varnothing A \blacktriangle v \blacktriangledown
B \blacksquare ¢ \blacklozenge % \bigstar
< \sphericalangle C \complement d \eth
/ \diagup ¢ \. \diagdown °

s]

Not definedin styleamssymb, defineusingthe IATEX 2¢ \DeclareMathSymbol ~ command

Tablel12: AMS miscellaneousymbols
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\oint
\bigwedge
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F \digamma s \varkappa 3 \beth T \daleth J \gimel
Table13: AMS GreekandHebreav
™ \ulcorner 7 \urcorner L \lcorner 2 \Nrcorner

Table14: AMS delimiters

--+ \dashrightarrow +«— \dashleftarrow = \leftleftarrows
5 \leftrightarrows & \Lleftarrow « \twoheadleftarrow
— \leftarrowtall < \looparrowleft = \leftrightharpoons
< \curvearrowleft O \circlearrowleft 9  \Lsh
7 \upuparrows 1 \upharpoonleft | \downharpoonleft
—  \multimap «~~ \leftrightsquigarrow = \rightrightarrows
= \rightleftarrows = \rightrightarrows = \rightleftarrows
—»  \twoheadrightarrow — \rightarrowtail % \looparrowright
= \rightleftharpoons ~  \curvearrowright O \circlearrowright
r \Rsh 1 \downdownarrows [ \upharpoonright
| \downharpoonright ~ \rightsquigarrow
Table15: AMS arrows
«+ \nleftarrow - \nrightarrow < \nLeftarrow
# \nRightarrow «+ \nleftrightarrow 4 \nLeftrightarrow
Table16: AMS negatedarrons
+ \dotplus ~ \smallsetminus m \Cap
v \Cup A \barwedge vV \veebar
A \doublebarwedge H \boxminus X \boxtimes
[ \boxdot B \boxplus % \divideontimes
x \ltimes X \rtimes X \leftthreetimes
A \rightthreetimes A \curlywedge Y \curlyvee
© \circleddash ® \circledast ® \circledcirc
\centerdot 17 \intercal

Table17: AMS binaryoperators
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\leqq
\lesssim

\lessdot
\lesseqgtr
\risingdotseq
\backsimeq
\sqsubset
\precsim
\trianglelefteq
\smallsmile
\Bumpeq
\egslantgtr
\gtrdot
\gtregless

\circeq
\thickapprox
\sqsupset
\succsim
\trianglerighteq
\shortparallel
\varpropto
\backepsilon

\nless

\nleqq
\lvertneqq
\nprec
\precnapprox
\nmid
\ntriangleleft
\subsetneq
\varsubsetneqq
\ngegslant
\gheqq
\ghapprox
\succnsim
\nshortparallel
\nVDash
\nsupseteq
\varsupsetneq

\legslant
\lessapprox
\llI
\lesseqqgtr
\fallingdotseq
\subseteqq
\preccurlyeq
\precapprox
\vDash
\smallfrown
\geqq
\gtrsim

\ggg
\gtreqgless
\triangleq
\supseteqq
\succcurlyeq
\succapprox
\Vdash
\between
\blacktriangleleft
\blacktriangleright

N
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Table18: AMS binaryrelations

\nleq

\Ineq

\Insim
\npreceq
\nsim

\nvdash
\ntrianglelefteq
\varsubsetneq
\ngtr

\ngeqq
\gvertneqq
\nsucc
\succnapprox
\nparallel
\ntriangleright
\nsupseteqq
\supsetneqq
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\egslantless
\approxeq
\lessgtr
\doteqdot
\backsim
\Subset
\curlyegprec
\vartriangleleft
\Vvdash
\bumpeq
\gegslant
\gtrapprox
\gtrless
\eqcirc
\thicksim
\Supset
\curlyeqsucc
\vartriangleright
\shortmid
\pitchfork
\therefore
\because
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\nlegslant
\Ineqq
\Inapprox
\precnsim
\nshortmid
\nvDash
\nsubseteq
\subsetneqq
\ngeq

\gneq

\gnsim
\nsucceq
\ncong
\nvDash
\ntrianglerighteq
\supsetneq
\varsupsetneqq

Table19: AMS negatedbinaryrelations
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B Horrible Mathematical Examples to Study

1 i , \begin{equation}
o(t) = \/—_ / e % 24y (2) \phi(t)=\frac{1}{\sqrt{2\pi}}
27 Jo Wntt 0 e{x2/2)  dx
\end{equation}

\begin{equation}
\prod_{j\geq 0}

\left(\sum_{k\geq O}a_{jk} Z"k\right)
kY _
H Zajkz _Zzn Z aokoarg, - - = \sum_{k\geq 0} z'n
320 \k=0 k20 Rk 2 \eft(  \sum_{{k_0,k_1\ldots\geq 0}
3) \atop{k_0+k_1+\Idots=n} }
a{_Ok_O}a_{1k_1}\ldots \right)
\end{equation}

n m—1 -1 \begin{equation}
— \pi(n) = \sum_{m=2}{n}
m(n) = Z (Z Lm/k)/Tm/ k”) “) \left\Ifloor \left(\sum_{k=1}"{m-1}

m=2 [ \k=1 \Ifloor(m/k)Alceil m/K\rceil
\rfloor \right)*{-1}
\right\rfloor
\end{equation}
ka's Ib's \begin{equation}
—— — \{\underbrace{%
{a,...,a,b,...,b} (5) \overbrace{\mathstrut a,\ldots,a}"{k\ a's),
k—+1 elements \overbrace{\mathstrut b\ldots,b}{I\ b’s}}
_{k+1\ \mathrm{elements}}
\end{equation}
\begin{displaymath}
y pt+uv, \mbc_)x{W}A+\
n 0 \begln{array}{l}
w -+ \nearrow\raise5pt\hbox{$\mu"+ + \nu_{\mu}$p\
Skt 4+ a0 \rightarrow \pi*+  +\pi"0 \\[5pt]
N \rightarrow \kappa™+  +\pi"0 \\
e +ve \searrow\lower5pt\hbox{$\mathrm{e} +
+\nu_{\scriptstyle\mathrm{e}}$}
\end{array}
\end{displaymath}
\begin{displaymath}
)2 2 i {F}x,y)=0\quad\mathrm{and}\quad
F(z,y) =0 and F“/U/z Faf/y F“f -0 \left)\begin{array}ccc}
’ }%’,z F’:’,y Oy F ' & F {xy}  &F{F \
‘ v FAyd” & F {yy}" & F.{yy \
F_{x¥ & F_{y} & 0
\end{array} \right| =0

\end{displaymath}
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\begin{displaymath}
T1— T2 Y1 —Y2 21— 22 \frac{\pm
+ Iy my n \left|\begin{array}ccc}
Iy ma N9 X1x2 &yly2 &z1z2 \
1 & m_1 &n.1 \
ll mq 2 mi1 N1 mo N9 2 |_2 & m_2 & n_2
L mo | Tl 0 ny Ly \end{array)\right|{

\sqrt\left|\begin{array}{cc}_1&m_1\
I_2&m_2\end{array}\right|"2

+ \left)\begin{arrayl{cc}m_1&n_1\\
n_1&l_1\end{array}\right|"2

+ \left)\begin{array{cc}m_2&n_2\\
n_2&I_2\end{array}\right|"2}}
\end{displaymath}

, | {L‘Qﬁ} —2QCyClys(s — M,

f
03(Q,Tsr, B,5) = B x >
3 (s — M3” + MZT} {3—‘2&}
(6)
N (CE +C3)s?
22 272 2 [3-8 12 £32
(s — Mz, +MZFZ{CV{ 5 }+CA{/3}}

\newcommand{\CAHC_{\rm A}} \newcommand{\CVHC_{\rm V}H
\newcommand{\CPAK{C'} {\rm A}} \newcommand{\CPVH{C} {\rm Vi
\newcommand{\GZH{\Gamma™2_{\rm VA
\newcommand{\MZK{M"2_{\rm V4L \newcommand{\MZsH{(s-M"2_{\rm Hh
\newcommand{\BE}\left\{\frac{\disp laysty le 3-\beta™2}{\displaystyle 2\right\}}
\begin{egnarray}
\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 \MZs}{\MZs2 + \MZ \GZ \BE}
\right. \nonumber \\[-3mm]
& & \\[-3mm]
& + &
\left.\frac{(\CV"2 + \CA2) s"2}%
{\MZs"2+\MZ\GZ\left\{\CPV"2 \BE+H\CPA™2 \{\beta™2\}right\}}
\right] \nonumber

\end{egnarray}
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