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Preface

LATEX[1]isatypesettingsystemwhichisverysuitableforproducingscien-
tificandmathematicaldocumentsofhightypographicalquality.Thesystem
isalsosuitableforproducingallsortsofotherdocuments,fromsimpleletters
tocompletebooks.LATEXusesTEX[2]asitsformattingengine.

ThisshortintroductiondescribesLATEX2εandshouldbesufficientfor
mostapplicationsofLATEX.Referto[1,3]foracompletedescriptionofthe
LATEXsystem.

LATEXisavailableformostcomputers,fromthePCandMactolarge
UNIXandVMSsystems.Onmanyuniversitycomputerclusters,youwill
findthataLATEXinstallationisavailable,readytouse.Informationon
howtoaccessthelocalLATEXinstallationshouldbeprovidedintheLocal

Guide[4].Ifyouhaveproblemsgettingstarted,askthepersonwhogave
youthisbooklet.Thescopeofthisdocumentisnottotellyouhowtoinstall
andsetupaLATEXsystem,buttoteachyouhowtowriteyourdocuments
sothattheycanbeprocessedbyLATEX.

ThisIntroductionissplitinto5chapters:

Chapter1tellsyouaboutthebasicstructureofLATEX2εdocuments.You
willalsolearnabitaboutthehistoryofLATEX.Afterreadingthis
chapter,youshouldhavearoughpictureofLATEX.Thepicturewill
onlybeaframework,butitwillenableyoutointegratetheinformation
providedintheotherchaptersintothebigpicture.

Chapter2goesintothedetailsoftypesettingyourdocuments.Itexplains
mostoftheessentialLATEXcommandsandenvironments.Afterread-
ingthischapter,youwillbeabletowriteyourfirstdocuments.

Chapter3explainshowtotypesetformulaewithLATEX.Again,alot
ofexampleshelpyoutounderstandhowtouseoneofLATEX’smain
strengths.Attheendofthischapter,youwillfindtables,listingall
themathematicalsymbolsavailableinLATEX.

Chapter4explainsindexandbibliographygeneration,inclusionofEPS
graphics,andsomeotherusefulextensions.
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Chapter5containssomepotentiallydangerousinformationabouthowto
tomakealterationstothestandarddocumentlayoutproducedby
LATEX.Itwilltellyouhowtochangethingssuchthatthebeautiful
outputofLATEXbeginslookingquitebad.

Itisimportanttoreadthechaptersinsequentialorder.Thebookisnot
thatbigafterall.Makesuretocarefullyreadtheexamples,becauseagreat
partoftheinformationiscontainedinthevariousexamplesyouwillfindall
throughoutthebook.

IfyouneedtogetholdofanyLATEXrelatedmaterial,havealookinone
oftheCTANftparchives.Theycanbefounde.g.atctan.tug.org(US),
ftp.dante.de(Germany),ftp.tex.ac.uk(UK).Ifyouarenotinoneof
thesecountries,choosethearchiveclosesttoyou.

IfyouwanttorunLATEXonyourowncomputer,takealookatwhatis
availablefromCTAN:/tex-archive/systems.

Ifyouhaveideasforsomethingtobeadded,removedoralteredinthis
document,pleaseletmeknow.Iamespeciallyinterestedinfeedbackfrom
LATEXnovicesaboutwhichbitsofthisintroareeasytounderstandand
whichcouldbeexplainedbetter.

TobiasOetiker<oetiker@ee.ethz.ch>

DepartmentofElectricalEngineering,
SwissFederalInstituteofTechnology

Thecurrentversionofthisdocumentisavailableon
CTAN:/tex-archive/info/lshort
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Chapter1

ThingsYouNeedtoKnow

Inthefirstpartofthischapter,youwillgetashortoverviewaboutthephilosophy

andhistoryofLATEX2ε.Thesecondpartofthechapterfocusesonthebasic

structuresofaLATEXdocument.Afterreadingthischapter,youshouldhavea

roughknowledgeofhowLATEXworks.Whenreadingon,thiswillhelpyouto

integrateallthenewinformationintothebigpicture.

1.1TheNameoftheGame

1.1.1TEX

TEXisacomputerprogramcreatedbyDonaldE.Knuth[2].Itisaimed
attypesettingtextandmathematicalformulae.Knuthstartedwritingthe
TEXtypesettingenginein1977outoffrustrationaboutwhattheAmerican
MathematicalSocietydidtohispaperswhenpublishingthem.Heactually
stoppedsubmittinganypaperssometimein1974because“thefinished
productwasjusttoopainfulformetolookat”.TEXasweuseittodaywas
releasedin1982andslightlyenhancedovertheyears.Inthelastfewyears,
TEXhasbecomeverystable.TodayKnuthclaimsthatitisvirtuallybug
free.TheversionnumberofTEXisconvergingtoπandisnowat3.14159.

TEXispronounced“Tech,”witha“ch”asintheGermanword“Ach”
orintheScottish“Loch.”InanASCIIenvironment,TEXbecomesTeX.

1.1.2LATEX

LATEXisamacropackagewhichenablesauthorstotypesetandprinttheir
workatthehighesttypographicalquality,usingapredefined,professional
layout.LATEXwasoriginallywrittenbyLeslieLamport[1].ItusestheTEX
formatterasitstypesettingengine.

In1994theLATEXpackagewasupdatedbytheLATEX3team,ledbyFrank
Mittelbach,toincludesomelong-requestedimprovements,andtoreunifyall
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Figure1.1:ComponentsofaTEXSystem.

thepatchedversionswhichhadcroppedupsincethereleaseofLATEX2.09
someyearsearlier.Todistinguishthenewversionfromtheold,itiscalled
LATEX2ε.ThisdocumentationdealswithLATEX2ε.

LATEXispronounced“Lay-tech”or“Lah-tech.”IfyourefertoLATEXin
anASCIIenvironment,youtypeLaTeX.LATEX2εispronounced“Lay-tech
twoe”andtypedLaTeX2e.

Figure1.1aboveshowshowTEXandLATEX2εworktogether.Thisfigure
istakenfromwots.texbyKeesvanderLaan.

1.2Basics

1.2.1Author,BookDesigner,andTypesetter

Topublishsomething,authorsgivetheirtypedmanuscripttoapublishing
company.Oneoftheirbookdesignersthendecidesthelayoutofthedoc-
ument(columnwidth,fonts,spacebeforeandafterheadings,...).The
bookdesignerwriteshisinstructionsintothemanuscriptandthengivesit
toatypesetter,whotypesetsthebookaccordingtotheseinstructions.
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Ahumanbookdesignertriestofindoutwhattheauthorhadinmind
whilewritingthemanuscript.Hedecidesonchapterheadings,citations,
examples,formulae,etc.basedonhisprofessionalknowledgeandfromthe
contentsofthemanuscript.

InaLATEXenvironment,LATEXtakestheroleofthebookdesignerand
usesTEXasitstypesetter.ButLATEXis“only”aprogramandtherefore
needsmoreguidance.Theauthorhastoprovideadditionalinformation
whichdescribesthelogicalstructureofhiswork.Thisinformationiswritten
intothetextas“LATEXcommands.”

ThisisquitedifferentfromtheWYSIWYG
1

approachwhichmostmod-
ernwordprocessorssuchasMSWordorCorelWordPerfecttake.With
theseapplications,authorsspecifythedocumentlayoutinteractivelywhile
typingtextintothecomputer.Allalongtheway,theycanseeonthescreen
howthefinalworkwilllookwhenitisprinted.

WhenusingLATEXitisnormallynotpossibletoseethefinaloutput
whiletypingthetext.Butthefinaloutputcanbepreviewedonthescreen
afterprocessingthefilewithLATEX.Thencorrectionscanbemadebefore
actuallysendingthedocumenttotheprinter.

1.2.2LayoutDesign

Typographicaldesignisacraft.Unskilledauthorsoftencommitserious
formattingerrorsbyassumingthatbookdesignismostlyaquestionof
aesthetics—“Ifadocumentlooksgoodartistically,itiswelldesigned.”But
asadocumenthastobereadandnothungupinapicturegallery,the
readabilityandunderstandabilityisofmuchgreaterimportancethanthe
beautifullookofit.Examples:

•Thefontsizeandthenumberingofheadingshavetobechosento
makethestructureofchaptersandsectionscleartothereader.

•Thelinelengthhastobeshortenoughtonotstraintheeyesofthe
reader,whilelongenoughtofillthepagebeautifully.

WithWYSIWYGsystems,authorsoftengenerateaestheticallypleasing
documentswithverylittleorinconsistentstructure.LATEXpreventssuch
formattingerrorsbyforcingtheauthortodeclarethelogicalstructureof
hisdocument.LATEXthenchoosesthemostsuitablelayout.

1.2.3AdvantagesandDisadvantages

WhenPeoplefromtheWYSIWYGworldmeetpeoplewhouseLATEX,they
oftendiscuss“theadvantagesofLATEXoveranormalwordprocessor”orthe
opposite.Thebestthingyoucandowhensuchadiscussionstartsistokeep

1
Whatyouseeiswhatyouget.
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alowprofile,sincesuchdiscussionsoftengetoutofhand.Butsometimes
youcannotescape...

Sohereissomeammunition.ThemainadvantagesofLATEXovernormal
wordprocessorsarethefollowing:

•Professionallycraftedlayoutsareavailable,whichmakeadocument
reallylookasif“printed.”

•Thetypesettingofmathematicalformulaeissupportedinaconvenient
way.

•Theuseronlyneedstolearnafeweasy-to-understandcommands
whichspecifythelogicalstructureofadocument.Theyalmostnever
needtotinkerwiththeactuallayoutofthedocument.

•Evencomplexstructuressuchasfootnotes,references,tableofcon-
tents,andbibliographiescanbegeneratedeasily.

•Freeadd-onpackagesexistformanytypographicaltasksnotdirectly
supportedbybasicLATEX.Forexample,packagesareavailableto
includePostScriptgraphicsortotypesetbibliographiesconforming
toexactstandards.Manyoftheseadd-onpackagesaredescribedin
TheLATEXCompanion[3].

•LATEXencouragesauthorstowritewell-structuredtexts,becausethis
ishowLATEXworks—byspecifyingstructure.

•TEX,theformattingengineofLATEX2ε,ishighlyportableandfree.
Thereforethesystemrunsonalmostanyhardwareplatformavailable.

LATEXalsohassomedisadvantages,butIguessit’sabitdifficultformeto
findanysensibleones,butIamsureotherpeoplecantellyouhundreds;-)

•LATEXdoesnotworkwellforpeoplewhohavesoldtheirsouls...

•Althoughsomeparameterscanbeadjustedwithinapredefineddocu-
mentlayout,thedesignofawholenewlayoutisdifficultandtakesa
lotoftime.

2

•Itisveryhardtowriteunstructuredanddisorganizeddocuments.

1.3LATEXInputFiles

TheinputforLATEXisaplainASCIItextfile.Youcancreateitwithany
texteditor.Itcontainsthetextofthedocumentaswellasthecommands
whichtellLATEXhowtotypesetthetext.

2
Rumoursaysthatthisisoneofthekeyelementswhichwillbeaddressedinthe

upcomingLATEX3system.
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1.3.1Spaces

“Whitespace”characterssuchasblankortabaretreateduniformlyas
“space”byLATEX.Severalconsecutivewhitespacecharactersaretreated
asone“space”.Whitespaceatthestartofalineisgenerallyignored,and
asinglelinebreakistreatedas“whitespace”.

Anemptylinebetweentwolinesoftextdefinestheendofaparagraph.
Severalemptylinesaretreatedthesameasoneemptyline.Thetextbelow
isanexample.Onthelefthandsideisthetextfromtheinputfile,andon
therighthandsideistheformattedoutput.

Itdoesnotmatterwhetheryou

enteroneorseveralspaces

afteraword.

Anemptylinestartsanew

paragraph.

Itdoesnotmatterwhetheryouenteroneor
severalspacesafteraword.

Anemptylinestartsanewparagraph.

1.3.2SpecialCharacters

Thefollowingsymbolsarereservedcharactersthateitherhaveaspecial
meaningunderLATEXorarenotavailableinallthefonts.Ifyouenterthem
directlyinyourtext,theywillnormallynotprint,butrathercoerceLATEX
todothingsyoudidnotintend.

$&%#_{}~^\

Asyouwillsee,thesecharacterscanbeusedinyourdocumentsallthe
samebyaddingaprefixbackslash:

\$\&\%\#\_\{\}$&%#{}

Theothersymbolsandmanymorecanbeprintedwithspecialcommands
inmathematicalformulaeorasaccents.Thebackslashcharacter\cannot

beenteredbyaddinganotherbackslashinfrontofit(\\),thissequenceis
usedforlinebreaking.

3

1.3.3LATEXCommands

LATEXcommandsarecasesensitiveandtakeoneofthefollowingtwoformats:

3
Trythe$\backslash$commandinstead.Itproducesa‘\’.
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•Theystartwithabackslash\andthenhaveanameconsistingof
lettersonly.Commandnamesareterminatedbyaspace,anumberor
anyother‘non-letter’.

•Theyconsistofabackslashandexactlyonespecialcharacter.

LATEXignoreswhitespaceaftercommands.Ifyouwanttogetaspace
afteracommand,youhavetoputeither{}andablankoraspecialspacing
commandafterthecommandname.The{}stopsLATEXfromeatingupall
thespaceafterthecommandname.

IreadthatKnuthdividesthe

peopleworkingwith\TeX{}into

\TeX{}niciansand\TeXperts.\\

Todayis\today.

IreadthatKnuthdividesthepeopleworking
withTEXintoTEXniciansandTEXperts.
TodayisJanuary8,1999.

Somecommandsneedaparameterwhichhastobegivenbetweencurly
braces{}afterthecommandname.Somecommandssupportoptional
parameterswhichareaddedafterthecommandnameinsquarebrackets[].
ThenextexamplesusesomeLATEXcommands.Don’tworryaboutthem,
theywillbeexplainedlater.

Youcan\textsl{lean}onme!Youcanleanonme!

Please,startanewline

righthere!\newline

Thankyou!

Please,startanewlinerighthere!
Thankyou!

1.3.4Comments

WhenLATEXencountersa%characterwhileprocessinganinputfile,itig-
norestherestofthepresentline,thelinebreak,andallwhitespaceatthe
beginningofthenextline.

Thiscanbeusedtowritenotesintotheinputfile,whichwillnotshow
upintheprintedversion.

Thisisan%stupid

%Better:instructive<----

example:Supercal%

ifragilist%

icexpialidocious

Thisisanexample:Supercalifragilisticexpi-
alidocious

The%charactercanalsobeusedtosplitlonginputlineswhereno
whitespaceorlinebreaksareallowed.
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1.4InputFileStructure

WhenLATEX2εprocessesaninputfile,itexpectsittofollowacertainstruc-
ture.Thuseveryinputfilemuststartwiththecommand

\documentclass{...}

Thisspecifieswhatsortofdocumentyouintendtowrite.Afterthat,you
canincludecommandswhichinfluencethestyleofthewholedocument,or
youcanloadpackageswhichaddnewfeaturestotheLATEXsystem.Toload
suchapackageyouusethecommand

\usepackage{...}

Whenallthesetupworkisdone,
4

youstartthebodyofthetextwith
thecommand

\begin{document}

NowyouenterthetextmixedwithsomeusefulLATEXcommands.At
theendofthedocumentyouaddthe

\end{document}

command,whichtellsLATEXtocallitaday.Anythingwhichfollowsthis
commandwillbeignoredbyLATEX.

Figure1.2showsthecontentsofaminimalLATEX2εfile.Aslightlymore
complicatedinputfileisgiveninFigure1.3.

1.5TheLayoutoftheDocument

1.5.1DocumentClasses

ThefirstinformationLATEXneedstoknowwhenprocessinganinputfileis
thetypeofdocumenttheauthorwantstocreate.Thisisspecifiedwiththe

4
Theareabetween\documentclassand\begin{document}iscalledpreamble.

\documentclass{article}

\begin{document}

Smallisbeautiful.

\end{document}

Figure1.2:AMinimalLATEXFile.
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\documentclasscommand.

\documentclass[options]{class}

Hereclassspecifiesthetypeofdocumenttobecreated.Table1.1liststhe
documentclassesexplainedinthisintroduction.TheLATEX2εdistribution
providesadditionalclassesforotherdocuments,includinglettersandslides.
Theoptionsparametercustomisesthebehaviourofthedocumentclass.The
optionshavetobeseparatedbycommas.Themostcommonoptionsforthe
standarddocumentclassesarelistedinTable1.2.

\documentclass[a4paper,11pt]{article}

\usepackage{latexsym}

\author{H.~Partl}

\title{Minimalism}

\frenchspacing

\begin{document}

\maketitle

\tableofcontents

\section{Start}

Well,andherebeginsmylovelyarticle.

\section{End}

\ldots{}andhereitends.

\end{document}

Figure1.3:ExampleofaRealisticJournalArticle.

Table1.1:DocumentClasses.

articleforarticlesinscientificjournals,presentations,shortreports,
programdocumentation,invitations,...

reportforlongerreportscontainingseveralchapters,smallbooks,PhD
theses,...

bookforrealbooks

slidesforslides.Theclassusesbigsansserifletters.Youmightwant
toconsiderusingFoilTEX

a
instead.

a
CTAN:/tex-archive/macros/latex/packages/supported/foiltex
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Table1.2:DocumentClassOptions.

10pt,11pt,12ptSetsthesizeofthemainfontinthedocument.If
nooptionisspecified,10ptisassumed.

a4paper,letterpaper,...Definesthepapersize.Thedefaultsize
isletterpaper.Besidesthat,a5paper,b5paper,
executivepaper,andlegalpapercanbespecified.

fleqnTypesetsdisplayedformulaeleft-alignedinsteadofcentred.

leqnoPlacesthenumberingofformulaeonthelefthandside
insteadoftheright.

titlepage,notitlepageSpecifieswhetheranewpageshouldbe
startedafterthedocumenttitleornot.Thearticleclassdoes
notstartanewpagebydefault,whilereportandbookdo.

twocolumnInstructsLATEXtotypesetthedocumentintwocolumns.

twoside,onesideSpecifieswhetherdoubleorsinglesidedoutput
shouldbegenerated.Theclassesarticleandreportaresingle
sidedandthebookclassisdoublesidedbydefault.Notethat
thisoptionconcernsthestyleofthedocumentonly.Theoption
twosidedoesnottelltheprinteryouusethatitshouldactually
makeatwo-sidedprintout.

openright,openanyMakeschaptersbegineitheronlyonright
handpagesoronthenextpageavailable.Thisdoesnotwork
withthearticleclass,asitdoesnotknowaboutchapters.The
reportclassbydefaultstartschaptersonthenextpageavailable
andthebookclassstartsthemonrighthandpages.

10ThingsYouNeedtoKnow

Example:AninputfileforaLATEXdocumentcouldstartwiththeline

\documentclass[11pt,twoside,a4paper]{article}

whichinstructsLATEXtotypesetthedocumentasanarticlewithabase
fontsizeofelevenpoints,andtoproducealayoutsuitablefordoublesided

printingonA4paper.

1.5.2Packages

Whilewritingyourdocument,youwillprobablyfindthattherearesome
areaswherebasicLATEXcannotsolveyourproblem.Ifyouwanttoinclude
graphics,colouredtextorsourcecodefromafileintoyourdocument,you
needtoenhancethecapabilitiesofLATEX.Suchenhancementsarecalled
packages.Packagesareactivatedwiththe

\usepackage[options]{package}

commandwherepackageisthenameofthepackageandoptionsisalistof
keywordswhichtriggerspecialfeaturesinthepackage.Somepackagescome
withtheLATEX2εbasedistribution(SeeTable1.3).Othersareprovided
separately.Youmayfindmoreinformationonthepackagesinstalledatyour
siteinyourLocalGuide[4].TheprimesourceforinformationaboutLATEX
packagesisTheLATEXCompanion[3].Itcontainsdescriptionsofhundreds
ofpackagesalongwithinformationofhowtowriteyourownextensionsto
LATEX2ε.
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Table1.3:SomeofthePackagesDistributedwithLATEX.

docAllowsthedocumentationofLATEXprograms.
Describedindoc.dtx

a
andinTheLATEXCompanion[3].

exscaleProvidesscaledversionsofthemathextensionfont.
Describedinltexscale.dtx.

fontencSpecifieswhichfontencodingLATEXshoulduse.
Describedinltoutenc.dtx.

ifthenProvidescommandsoftheform
‘if...thendo...otherwisedo....’
Describedinifthen.dtxandTheLATEXCompanion[3].

latexsymToaccesstheLATEXsymbolfont,youshouldusethe
latexsympackage.Describedinlatexsym.dtxandinThe

LATEXCompanion[3].

makeidxProvidescommandsforproducingindexes.Describedin
section4.3andinTheLATEXCompanion[3].

syntonlyProcessesadocumentwithouttypesettingit.
Describedinsyntonly.dtxandinTheLATEXCompan-

ion[3].Thisisusefulforquickerrorchecking.

inputencAllowsthespecificationofaninputencodingsuchas
ASCII,ISOLatin-1,ISOLatin-2,437/850IBMcodepages,
AppleMacintosh,Next,ANSI-Windowsoruser-definedone.
Describedininputenc.dtx.

a
Thisfileshouldbeinstalledonyoursystem,andyoushouldbeableto

getadvifilebytypinglatexdoc.dtxinanydirectorywhereyouhavewrite
permission.Thesameistrueforalltheotherfilesmentionedinthistable.
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1.5.3PageStyles

LATEXsupportsthreepredefinedheader/footercombinations—so-calledpage
styles.Thestyleparameterofthe

\pagestyle{style}

commanddefineswhichonetouse.Table1.4liststhepredefinedpagestyles.

Table1.4:ThePredefinedPageStylesofLATEX.

plainprintsthepagenumbersonthebottomofthepage,inthemiddle
ofthefooter.Thisisthedefaultpagestyle.

headingsprintsthecurrentchapterheadingandthepagenumberin
theheaderoneachpage,whilethefooterremainsempty.(Thisis
thestyleusedinthisdocument)

emptysetsboththeheaderandthefootertobeempty.

Itispossibletochangethepagestyleofthecurrentpagewiththecom-
mand

\thispagestyle{style}

Adescriptionhowtocreateyourownheadersandfooterscanbefound
inTheLATEXCompanion[3]andinsection4.4onpage59.

1.6BigProjects

Whenworkingonbigdocuments,youmightwanttosplittheinputfileinto
severalparts.LATEXhastwocommandswhichhelpyoutodothat.

\include{filename}

youcanusethiscommandinthedocumentbodytoinsertthecontentsof
anotherfile.NotethatLATEXwillstartanewpagebeforeprocessingthe
materialinputfromfilename.

Thesecondcommandcanbeusedinthepreamble.Itallowsyouto
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instructLATEXtoonlyinputsomeofthe\includedfiles.

\includeonly{filename,filename,...}

Afterthiscommandisexecutedinthepreambleofthedocument,only
\includecommandsforthefilenameswhicharelistedintheargumentof
the\includeonlycommandwillbeexecuted.Notethattheremustbeno
spacesbetweenthefilenamesandthecommas.

The\includecommandstartstypesettingtheincludedtextonanew
page.Thisishelpfulwhenyouuse\includeonly,becausethepagebreaks
willnotmove,evenwhensomeincludedfilesatomitted.Sometimesthis
mightnotbedesirable.Inthiscase,youcanusethe

\input{filename}

command.Itsimplyincludesthefilespecified.Noflashysuits,nostrings
attached.



Chapter2

TypesettingText

Afterreadingthepreviouschapter,youshouldknowaboutthebasicstuffof

whichaLATEX2εdocumentismade.InthischapterIwillfillintheremaining

structureyouwillneedtoknowinordertoproducerealworldmaterial.

2.1TheStructureofTextandLanguage

Themainpointofwritingatext(somemodernDAAC
1

literatureexcluded),
istoconveyideas,information,orknowledgetothereader.Thereaderwill
understandthetextbetteriftheseideasarewell-structured,andwillsee
andfeelthisstructuremuchbetterifthetypographicalformreflectsthe
logicalandsemanticalstructureofthecontent.

LATEXisdifferentfromothertypesettingsystemsinthatyoujusthave
totellitthelogicalandsemanticalstructureofatext.Itthenderives
thetypographicalformofthetextaccordingtothe“rules”giveninthe
documentclassfileandinvariousstylefiles.

ThemostimportanttextunitinLATEX(andintypography)isthepara-
graph.Wecallit“textunit”becauseaparagraphisthetypographicalform
whichshouldreflectonecoherentthought,oroneidea.Youwilllearninthe
followingsections,howyoucanforcelinebreakswithe.g.\\andparagraph
breakswithe.g.leavinganemptylineinthesourcecode.Therefore,ifanew
thoughtbegins,anewparagraphshouldbegin,andifnot,onlylinebreaks
shouldbeused.Ifindoubtaboutparagraphbreaks,thinkaboutyourtext
asaconveyorofideasandthoughts.Ifyouhaveaparagraphbreak,but
theoldthoughcontinues,itshouldberemoved.Ifsometotallynewlineof
thoughtoccursinthesameparagraph,thenitshouldbebroken.

Mostpeoplecompletelyunderestimatetheimportanceofwell-placed
paragraphbreaks.Manypeopledonotevenknowwhatthemeaningofpara-
graphbreakis,or,especiallyinLATEX,introduceparagraphbreakswithout

1
DifferentAtAllCost,atranslationoftheSwissGermanUVA(Um’sVerreckenAn-

ders).
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knowingit.Thelattermistakeisespeciallyeasytomakeifequationsare
usedinthetext.Lookatthefollowingexamples,andfigureoutwhysome-
timesemptylines(paragraphbreaks)areusedbeforeandaftertheequation,
andsometimesnot.(Ifyoudon’tyetunderstandallcommandswellenough
tounderstandtheseexamples,pleasereadthisandthefollowingchapter,
andthenreadthissectionagain.)

%Example1

\ldotswhenEinsteinintroducedhisformula

\begin{equation}

e=m\cdotc^2\;,

\end{equation}

whichisatthesametimethemostwidelyknown

andtheleastwellunderstoodphysicalformula.

%Example2

\ldotsfromwhichfollowsKirchoff’scurrentlaw:

\begin{equation}

\sum_{k=1}{n}I_k=0\;.

\end{equation}

Kirchhoff’svoltagelawcanbederived\ldots

%Example3

\ldotswhichhasseveraladvantages.

\begin{equation}

I_D=I_F-I_R

\end{equation}

isthecoreofaverydifferenttransistormodel.\ldots

Thenextsmallertextunitisasentence.InEnglishtexts,thereisa
largerspaceafteraperiodwhichendsasentencethanafteronewhichends
anabbreviation.LATEXtriestofigureoutwhichoneyouwantedtohave.If
LATEXgetsitwrong,youmusttellitwhatyouwant.Thisisexplainedlater
inthischapter.

Thestructuringoftextevenextendstopartsofsentences.Mostlan-
guageshaveverycomplicatedpunctuationrules,butinmanylanguages
(includingGermanandEnglish),youwillgetalmosteverycommarightif
yourememberwhatitrepresents:ashortstopintheflowoflanguage.If
youarenotsureaboutwheretoputacomma,readthesentencealoud,and
takeashortbreathateverycomma.Ifthisfeelsawkwardatsomeplace,
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deletethatcomma,ifyoufeeltheurgetobreath(ormakeashortstop)at
someotherplace,insertacomma.

Finally,theparagraphsofatextshouldalsobestructuredlogicallyata
higherlevel,byputtingthemintochapters,sections,subsections,andsoon.
However,thetypographicaleffectofwritinge.g.\section{TheStructure

ofTextandLanguage}issoobviousthatitisalmostself-evidenthow
thesehigh-levelstructuresshouldbeused.

2.2LinebreakingandPagebreaking

2.2.1JustifiedParagraphs

Oftenbooksaretypesetwitheachlinehavingthesamelength.LATEXinserts
thenecessarylinebreaksandspacesbetweenwordsbyoptimizingthecon-
tentsofawholeparagraph.Ifnecessary,italsohyphenateswordsthatwould
notfitcomfortablyonaline.Howtheparagraphsaretypesetdependson
thedocumentclass.Normallythefirstlineofaparagraphisindented,and
thereisnoadditionalspacebetweentwoparagraphs.Refertosection5.3.2
formoreinformation.

InspecialcasesitmightbenecessarytoorderLATEXtobreakaline:

\\or\newline

startsanewlinewithoutstartinganewparagraph.

\\*

additionallyprohibitsapagebreakaftertheforcedlinebreak.

\newpage

startsanewpage.

\linebreak[n],\nolinebreak[n],\pagebreak[n]and\nopagebreak[n]

dowhattheirnamessay.Theyenabletheauthortoinfluencetheiractions
withtheoptionalargumentn.Itcanbesettoanumberbetweenzero
tofour.Bysettingntoavaluebelow4youleaveLATEXtheoptionof
ignoringyourcommandiftheresultwouldlookverybad.Donotconfuse
these“break”commandswiththe“new”commands.Evenwhenyougive
a“break”command,LATEXstilltriestoevenouttherightborderofthe
pageandthetotallengthofthepageasdescribedinthenextsection.If
youreallywanttostarta“newline”,thenusethecorrespondingcommand.
Guessitsname!
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LATEXalwaystriestoproducethebestlinebreakspossible.Ifitcannot
findawaytobreakthelinesinamannerwhichmeetsitshighstandards,it
letsonelinestickoutontherightoftheparagraph.LATEXthencomplains
(“overfullhbox”)whileprocessingtheinputfile.Thishappensmostoften
whenLATEXcannotfindasuitableplacetohyphenateaword.

2
Youcanin-

structLATEXtoloweritsstandardsalittlebygivingthe\sloppycommand.
Itpreventssuchover-longlinesbyincreasingtheinter-wordspacing—even
ifthefinaloutputisnotoptimal.Inthiscaseawarning(“underfullhbox”)
isgiventotheuser.Inmostsuchcasestheresultdoesn’tlookverygood.
Thecommand\fussyactsintheoppositedirection.Justincaseyouwant
toseeLATEXcomplainingallovertheplace.

2.2.2Hyphenation

LATEXhyphenateswordswhenevernecessary.Ifthehyphenationalgorithm
doesnotfindthecorrecthyphenationpoints,youcanremedythesituation
byusingthefollowingcommandstotellTEXabouttheexception.

Thecommand

\hyphenation{wordlist}

causesthewordslistedintheargumenttobehyphenatedonlyatthepoints
markedby“-”.Thiscommandshouldbegiveninthepreambleofthe
inputfileandshouldonlycontainwordsbuiltfromnormalletters.The
caseofthelettersisignored.Theexamplebelowwillallow“hyphenation”
tobehyphenatedaswellas“Hyphenation”,anditprevents“FORTRAN”,
“Fortran”and“fortran”frombeinghyphenatedatall.Nospecialcharacters
orsymbolsareallowedintheargument.

Example:

\hyphenation{FORTRANHy-phen-a-tion}

Thecommand\-insertsadiscretionaryhyphenintoaword.Thisalso
becomestheonlypointhyphenationisallowedinthisword.Thiscommand
isespeciallyusefulforwordscontainingspecialcharacters(e.g.accented
characters),becauseLATEXdoesnotautomaticallyhyphenatewordscon-
tainingspecialcharacters.

Ithinkthisis:su\-per\-cal\-%

i\-frag\-i\-lis\-tic\-ex\-pi\-%

al\-i\-do\-cious

Ithinkthisis:supercalifragilisticexpialido-
cious

2
AlthoughLATEXgivesyouawarningwhenthathappens(Overfullhbox),suchlines

arenotalwayseasytofind.Ifyouusetheoptiondraftinthe\documentclasscommand,
theselineswillbemarkedwithathickblacklineontherightmargin.
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Severalwordscanbekepttogetherononelinewiththecommand

\mbox{text}

Itcausesitsargumenttobekepttogetherunderallcircumstances.

Myphonenumberwillchangesoon.

Itwillbe\mbox{01162912319}.

Theparameter

\mbox{\emph{filename}}should

containthenameofthefile.

Myphonenumberwillchangesoon.Itwill
be01162912319.

Theparameterfilenameshouldcontainthe
nameofthefile.

2.3SpecialCharactersandSymbols

2.3.1QuotationMarks

Youshouldnotusethe"forquotationmarksasyouwouldonatypewriter.
Inpublishingtherearespecialopeningandclosingquotationmarks.In
LATEX,usetwo‘sonforopeningquotationmarksandtwo’sforclosing
quotationmarks.

‘‘Pleasepressthe‘x’key.’’“Pleasepressthe‘x’key.”

2.3.2DashesandHyphens

LATEXknowsfourkindsofdashes.Youcanaccessthreeofthemwithdiffer-
entnumbersofconsecutivedashes.Thefourthsignisactuallynotadash
atall:Itisthemathematicalminussign:

daughter-in-law,X-rated\\

pages13--67\\

yes---orno?\\

$0$,$1$and$-1$

daughter-in-law,X-rated
pages13–67
yes—orno?
0,1and−1

Thenamesforthesedashesare:’-‘hyphen,’–‘en-dash,’—‘em-dash
and’−‘minussign.
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2.3.3Ellipsis(...)

Onatypewriteracommaoraperiodtakesthesameamountofspaceas
anyotherletter.Inbookprintingthesecharactersoccupyonlyalittlespace
andaresetveryclosetotheprecedingletter.Thereforeyoucannotenter
“ellipsis”byjusttypingthreedots,asthespacingwouldbewrong.Besides
thatthereisaspecialcommandforthesedots.Itiscalled

\ldots

Notlikethis...butlikethis:\\

NewYork,Tokyo,Budapest,\ldots

Notlikethis...butlikethis:
NewYork,Tokyo,Budapest,...

2.3.4Ligatures

Somelettercombinationsaretypesetnotjustbysettingthedifferentletters
oneaftertheother,butbyactuallyusingspecialsymbols.

fffiflffi...insteadoffffiflffi...

Theseso-calledligaturescanbeprohibitedbyinsertinga\mbox{}between
thetwolettersinquestion.Thismightbenecessarywithwordsbuiltfrom
twowords.

Notshelfful\\

butshelf\mbox{}ful

Notshelfful
butshelfful

2.3.5AccentsandSpecialCharacters

LATEXsupportstheuseofaccentsandspecialcharactersfrommanylan-
guages.Table2.1showsallsortsofaccentsbeingappliedtothelettero.
Naturallyotherlettersworktoo.

Toplaceanaccentontopofanioraj,theirdotshavetoberemoved.
Thisisaccomplishedbytyping\iand\j.

H\^otel,na\"\ive,\’el\‘eve,\\

sm\orrebr\od,!‘Se\~norita!,\\

Sch\"onbrunnerSchlo\ss{}

Stra\sse

Hôtel,näıve,élève,
smørrebrød,¡Señorita!,
SchönbrunnerSchloßStraße
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2.4InternationalLanguageSupport

IfyouneedtowritedocumentsinlanguagesotherthanEnglish,thereare
twoareaswhereLATEXhastobeconfiguredappropriately:

1.Allautomaticallygeneratedtextstrings
3

havetobeadaptedtothe
newlanguage.Formanylanguages,thesechangescanbeaccomplished
byusingthebabelpackagebyJohannesBraams.

2.LATEXneedstoknowthehyphenationrulesforthenewlanguage.
GettinghyphenationrulesintoLATEXisabitmoretricky.Itmeans
rebuildingtheformatfilewithdifferenthyphenationpatternsenabled.
YourLocalGuide[4]shouldgivemoreinformationonthis.

Ifyoursystemisalreadyconfiguredappropriately,youcanactivatethe
babelpackagebyaddingthecommand

\usepackage[language]{babel}

afterthe\documentclasscommand.Thelanguagesyoursystemsupports
shouldalsobelistedintheLocalGuide.Babelwillautomaticallyactivate
theapropriatehyphenationrulesforthelanguageyouchoose.IfyourLATEX
formatdoesnotsupporthyphenationinthelanguageofyourchoice,babel
willstillworkbutitwilldisablehyphenationwhichhasquiteanegative
effectonthevisualappearanceofthetypesetdocument.

Forsomelanguages,babelalsospecifiesnewcommandswhichsimplify
theinputofspecialcharacters.TheGermanlanguage,forexample,contains

3
TableofContents,ListofFigures,....

Table2.1:AccentsandSpecialCharacters.

ò\‘oó\’oô\^oõ\~o

ō\=oȯ\.oö\"oç\cc

ŏ\uoǒ\voő\Hoo̧\co

o.\doo
¯

\bo�oo\too

œ\oeŒ\OEæ\aeÆ\AE

å\aaÅ\AA

ø\oØ\O l\l L\L

ı\i\j¡!‘¿?‘
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alotofumlauts(äöü).Withbabel,youcanenteranöbytyping"oinstead
of\"o.

Somecomputersystemsallowyoutoinputspecialcharactersdirectly
fromthekeyboard.LATEXcanhandlesuchcharacters.SincetheDecember
1994releaseofLATEX2ε,supportforseveralinputencodingsisincluded
inthebasicdistributionofLATEX2ε.Checktheinputencpackage.When
usingthispackage,youshouldconsiderthatotherpeoplemightnotbeable
todisplayyourinputfilesontheircomputer,becausetheyuseadifferent
encoding.Forexample,theGermanumlautäonaPCisencodedas132,but
onsomeUnixsystemsusingISO-LATIN1itisencodedas228.Therefore
youshouldusethisfeaturewithcare.

Fontencodingisadifferentmatter.Itdefinesatwhichpositioninside
aTEX-fonteachletterisstored.TheoriginalComputerModernTEXfont
doesonlycontainthe128charactersoftheold7-bitASCIIcharacterset.
Whenaccentedcharactersarerequired,TEXcreatesthembycombininga
normalcharacterwithanaccent.Whiletheresultingoutputlooksperfect,
thisapproachstopstheautomatichyphenationfromworkinginsidewords
containingaccentedcharacters.

Fortunately,mostmodernTEXdistributionscontainacopyoftheEC
fonts.ThesefontslookliketheComputerModernfonts,butcontainspecial
charactersformostoftheaccentedcharactersusedinEuropeanlanguages.
Byusingthesefontsyoucanimprovehyphenationinnon-Englishdocu-
ments.TheECfontsareactivatedbyincludingthefontencpackageinthe
preambleofyourdocument.

\usepackage[T1]{fontenc}

2.5TheSpacebetweenWords

Togetastraightrightmarginintheoutput,LATEXinsertsvaryingamounts
ofspacebetweenthewords.Itinsertsslightlymorespaceattheendofa
sentence,asthismakesthetextmorereadable.LATEXassumesthatsen-
tencesendwithperiods,questionmarksorexclamationmarks.Ifaperiod
followsanuppercaseletter,thisisnottakenasasentenceending,since
periodsafteruppercaselettersnormallyoccurinabbreviations.

Anyexceptionfromtheseassumptionshastobespecifiedbytheau-
thor.Abackslashinfrontofaspacegeneratesaspacewhichwillnotbe
enlarged.Atilde‘~’charactergeneratesaspacewhichcannotbeenlarged
andwhichadditionallyprohibitsalinebreak.Thecommand\@infrontofa
periodspecifiesthatthisperiodterminatesasentenceevenwhenitfollows
auppercaseletter.
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Mr.~Smithwashappytoseeher\\

cf.~Fig.~5\\

IlikeBASIC\@.Whataboutyou?

Mr.Smithwashappytoseeher
cf.Fig.5
IlikeBASIC.Whataboutyou?

Theadditionalspaceafterperiodscanbedisabledwiththecommand

\frenchspacing

whichtellsLATEXnottoinsertmorespaceafteraperiodthanafterordinary
character.Thisisverycommoninnon-Englishlanguages,exceptbibliogra-
phies.Ifyouuse\frenchspacing,thecommand\@isnotnecessary.

2.6Titles,Chapters,andSections

Tohelpthereaderfindhisorherwaythroughyourwork,youshoulddivide
itintochapters,sections,andsubsections.LATEXsupportsthiswithspecial
commandswhichtakethesectiontitleastheirargument.Itisuptoyouto
usetheminthecorrectorder.

Thefollowingsectioningcommandsareavailableforthearticleclass:

\section{...}\paragraph{...}

\subsection{...}\subparagraph{...}

\subsubsection{...}\appendix

Youcanusetwoadditionalsectioningcommandsforthereportandthe
bookclass:

\part{...}\chapter{...}

Asthearticleclassdoesnotknowaboutchapters,itisquiteeasy
toaddarticlesaschapterstoabook.Thespacingbetweensections,the
numberingandthefontsizeofthetitleswillbesetautomaticallybyLATEX.

Twoofthesectioningcommandsareabitspecial:

•The\partcommanddoesnotinfluencethenumberingsequenceof
chapters.

•The\appendixcommanddoesnottakeanargument.Itjustchanges
thechapternumberingtoletters.

4

4
Forthearticlestyleitchangesthesectionnumbering.
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LATEXcreatesatableofcontentsbytakingthesectionheadingsandpage
numbersfromthepreviousrunofthedocument.Thecommand

\tableofcontents

expandstoatableofcontentsattheplacewhereitisissued.Anewdoc-
umenthastobeprocessed(“LATEXed”)twicetogetacorrecttableofcon-
tents.Sometimesitmightbenecessarytocompilethedocumentathird
time.LATEXwilltellyouwhenthisisnecessary.

Allsectioningcommandslistedabovealsoexistas“starred”versions.
A“starred”versionofacommandisbuiltbyaddingastar*afterthe
commandname.Theygeneratesectionheadingswhichdonotnotshow
upinthetableofcontentsandwhicharenotnumbered.Thecommand
\section{Help},forexample,wouldbecome\section*{Help}.

Normallythesectionheadingsshowupinthetableofcontentsexactly
astheyareenteredinthetext.Sometimesthisisnotpossible,becausethe
headingistoolongtofitintothetableofcontents.Theentryforthetable
ofcontentscanthenbespecifiedasanoptionalargumentinfrontofthe
actualheading.

\chapter[Readit!It’sExciting]{Thisisaverylong

andespeciallyboringtitle}

Thetitleofthewholedocumentisgeneratedbyissuinga

\maketitle

command.Thecontentsofthetitlehavetobedefinedbythecommands

\title{...},\author{...}andoptionally\date{...}

beforecalling\maketitle.Intheargumentof\author,youcansupply
severalnamesseparatedby\andcommands.

Anexampleofsomeofthecommandsmentionedabovecanbefoundin
Figure1.3onpage8.

Apartfromthesectioningcommandsexplainedabove,LATEX2εintro-
duced3additionalcommandsforusewiththebookclass.

\frontmatter,\mainmatterand\backmatter

Theyareusefulfordividingyourpublication.Thecommandsalterchap-
terheadingsandpagenumberingtoworkasyouwouldexpectitinabook.
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2.7CrossReferences

Inbooks,reportsandarticles,thereareoftencross-referencestofigures,
tablesandspecialsegmentsoftext.LATEXprovidesthefollowingcommands
forcrossreferencing

\label{marker},\ref{marker}and\pageref{marker}

wheremarkerisanidentifierchosenbytheuser.LATEXreplaces\refby
thenumberofthesection,subsection,figure,table,ortheoremafterwhich
thecorresponding\labelcommandwasissued.\pagerefprintsthepage
numberofthecorresponding\labelcommand.

5
Justasthesectiontitles,

thenumbersfromthepreviousrunareused.

Areferencetothissubsection

\label{sec:this}lookslike:

‘‘seesection~\ref{sec:this}on

page~\pageref{sec:this}.’’

Areferencetothissubsectionlookslike:“see
section2.7onpage25.”

2.8Footnotes

Withthecommand

\footnote{footnotetext}

afootnoteisprintedatthefootofthecurrentpage.Footnotesshouldalways
beput

6
afterthewordorsentencetheyreferto.

7

Footnotes\footnote{Thisis

afootnote.}areoftenused

bypeopleusing\LaTeX.

Footnotes
a

areoftenusedbypeopleusing
LATEX.

a
Thisisafootnote.

5
Notethatthesecommandsarenotawareofwhattheyreferto.\labeljustsavesthe

lastautomaticallygeneratednumber.
6
“put”isoneofthemostcommonEnglishwords.

7
Footnotesreferringtoasentenceorpartofitshouldthereforebeputafterthecomma

orperiod.
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2.9EmphasizedWords

Ifatextistypedusingatypewriter,importantwordsareemphasized

byunderliningthem.Inprintedbooks,however,wordsareemphasized
bytypesettingtheminanitalicfont.LATEXprovidesthecommand

\emph{text}

toemphasizetext.Whatthecommandactuallydoeswithitsargument
dependsonthecontext:

\emph{Ifyouuse

emphasizinginsideapiece

ofemphasizedtext,then

\LaTeX{}usesthe

\emph{normal}fontfor

emphasizing.}

Ifyouuseemphasizinginsideapieceofem-

phasizedtext,thenLATEXusesthenormal
fontforemphasizing.

PleasenotethedifferencebetweentellingLATEXtoemphasizesomething
andtellingittouseadifferentfont:

\textit{Youcanalso

\emph{emphasize}textif

itissetinitalics,}

\textsf{ina

\emph{sans-serif}font,}

\texttt{orin

\emph{typewriter}style.}

Youcanalsoemphasizetextifitissetinital-

ics,inasans-seriffont,orintypewriter

style.

2.10Environments

\begin{name}text\end{name}

Wherenameisthenameoftheenvironment.Environmentscanbecalled
severaltimeswithineachotheraslongasthecallingorderismaintained.

\begin{aaa}...\begin{bbb}...\end{bbb}...\end{aaa}

Inthefollowingsectionsallimportantenvironmentsareexplained.

2.10.1Itemize,Enumerate,andDescription

Theitemizeenvironmentissuitableforsimplelists,theenumerateen-
vironmentforenumeratedlists,andthedescriptionenvironmentforde-
scriptions.
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\flushleft

\begin{enumerate}

\itemYoucanmixthelist

environmentstoyourtaste:

\begin{itemize}

\itemButitmightstartto

looksilly.

\item[-]Withadash.

\end{itemize}

\itemThereforeremember:

\begin{description}

\item[Stupid]thingswillnot

becomesmartbecausetheyare

inalist.

\item[Smart]things,though,canbe

presentedbeautifullyinalist.

\end{description}

\end{enumerate}

1.Youcanmixthelistenvironmentsto
yourtaste:

•Butitmightstarttolooksilly.

-Withadash.

2.Thereforeremember:

Stupidthingswillnotbecomesmart
becausetheyareinalist.

Smartthings,though,canbe
presentedbeautifullyinalist.

2.10.2Flushleft,Flushright,andCenter

Theenvironmentsflushleftandflushrightgenerateparagraphswhich
areeitherleft-orright-aligned.Thecenterenvironmentgeneratescentred
text.Ifyoudonotissue\\tospecifylinebreaks,LATEXwillautomatically
determinelinebreaks.

\begin{flushleft}

Thistextis\\left-aligned.

\LaTeX{}isnottryingtomake

eachlinethesamelength.

\end{flushleft}

Thistextis
left-aligned.LATEXisnottryingtomake
eachlinethesamelength.

\begin{flushright}

Thistextisright-\\aligned.

\LaTeX{}isnottryingtomake

eachlinethesamelength.

\end{flushright}

Thistextisright-
aligned.LATEXisnottryingtomakeeach

linethesamelength.

\begin{center}

Atthecentre\\oftheearth

\end{center}

Atthecentre
oftheearth
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2.10.3Quote,Quotation,andVerse

Thequoteenvironmentisusefulforquotes,importantphrasesandexam-
ples.

Atypographicalruleofthumb

forthelinelengthis:

\begin{quote}

Nolineshouldcontainmorethan

66~characters.

Thisiswhy\LaTeX{}pageshave

suchlargebordersbydefault.

\end{quote}

That’swhymulticolumnprintis

oftenusedinnewspapers.

Atypographicalruleofthumbfortheline
lengthis:

Nolineshouldcontainmore
than66characters.

ThisiswhyLATEXpageshave
suchlargebordersbydefault.

That’swhymulticolumnprintisoftenused
innewspapers.

Therearetwosimilarenvironments:thequotationandtheverseen-
vironments.Thequotationenvironmentisusefulforlongerquotesgoing
overseveralparagraphs,becauseitdoesindentparagraphs.Theverseen-
vironmentisusefulforpoemswherethelinebreaksareimportant.The
linesareseparatedbyissuinga\\attheendofalineandaemptylineafter
eachverse.

IknowonlyoneEnglishpoemby

heart.ItisaboutHumptyDumpty.

\begin{flushleft}

\begin{verse}

HumptyDumptysatonawall:\\

HumptyDumptyhadagreatfall.\\

AlltheKing’shorsesandall

theKing’smen\\

Couldn’tputHumptytogether

again.

\end{verse}

\end{flushleft}

IknowonlyoneEnglishpoembyheart.Itis
aboutHumptyDumpty.

HumptyDumptysatonawall:
HumptyDumptyhadagreat

fall.
AlltheKing’shorsesandall

theKing’smen
Couldn’tputHumptytogether

again.

2.10.4PrintingVerbatim

Textwhichisenclosedbetween\begin{verbatim}and\end{verbatim}

willbedirectlyprinted,asifitwastypedonatypewriter,withalllinebreaks
andspaces,withoutanyLATEXcommandbeingexecuted.

Withinaparagraph,similarfunctionalitycanbeaccessedwith

\verb+text+

The+isjustanexampleofadelimitercharacter.Youcanuseanycharacter
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exceptletters,*orspace.ManyLATEXexamplesinthisbookletaretypeset
withthiscommand.

The\verb|\ldots|command\ldots

\begin{verbatim}

10PRINT"HELLOWORLD";

20GOTO10

\end{verbatim}

The\ldotscommand...

10PRINT"HELLOWORLD";

20GOTO10

\begin{verbatim*}

thestarredversionof

theverbatim

environmentemphasizes

thespacesinthetext

\end{verbatim*}

the starred version of

the      verbatim

environment emphasizes

the spaces   in the text

The\verbcommandcanbeusedinasimilarfashionwithastar:

\verb*|likethis:-)|like   this :-) 

Theverbatimenvironmentandthe\verbcommandmaynotbeused
withinparametersofothercommands.

2.10.5Tabular

Thetabularenvironmentcanbeusedtotypesetbeautifultableswith
optionalhorizontalandverticallines.LATEXdeterminesthewidthofthe
columnsautomatically.

Thetablespecargumentofthe

\begin{tabular}{tablespec}

commanddefinestheformatofthetable.Useanlforacolumnofleft-
alignedtext,rforright-alignedtext,andcforcentredtext;p{width}fora
columncontainingjustifiedtextwithlinebreaks,and|foraverticalline.

Withinatabularenvironment,&jumpstothenextcolumn,\\starts
anewlineand\hlineinsertsahorizontalline.
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\begin{tabular}{|r|l|}

\hline

7C0&hexadecimal\\

3700&octal\\

11111000000&binary\\

\hline\hline

1984&decimal\\

\hline

\end{tabular}

7C0hexadecimal
3700octal

11111000000binary

1984decimal

\begin{tabular}{|p{4.7cm}|}

\hline

WelcometoBoxy’sparagraph.

Wesincerelyhopeyou’ll

allenjoytheshow.\\

\hline

\end{tabular}

WelcometoBoxy’sparagraph.
Wesincerelyhopeyou’llallen-
joytheshow.

ThecolumnseparatorcanbespecifiedWiththe@{...}construct.This
commandkillstheinter-columnspaceandreplacesitwithwhateverisbe-
tweenthecurlybraces.Onecommonuseforthiscommandisexplained
belowinthedecimalalignmentproblem.Anotherpossibleapplicationisto
suppressleadingspaceinatablewith@{}.

\begin{tabular}{@{}l@{}}

\hline

noleadingspace\\

\hline

\end{tabular}

noleadingspace

\begin{tabular}{l}

\hline

leadingspaceleftandright\\

\hline

\end{tabular}

leadingspaceleftandright

Sincethereisnobuilt-inwaytoalignnumericcolumnstoadecimal
point,

8
wecan“cheat”anddoitbyusingtwocolumns:aright-alignedinte-

gerandaleft-alignedfraction.The@{.}commandinthe\begin{tabular}
linereplacesthenormalinter-columnspacingwithjusta“.”,givingtheap-
pearanceofasingle,decimal-point-justifiedcolumn.Don’tforgettoreplace
thedecimalpointinyournumberswithacolumnseparator(&)!Acolumn
labelcanbeplacedaboveournumeric“column”byusingthe\multicolumn
command.

8
Ifthe‘tools’bundleisinstalledonyoursystem,havealookatthedcolumnpackage.
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\begin{tabular}{cr@{.}l}

Piexpression&

\multicolumn{2}{c}{Value}\\

\hline

$\pi$&3&1416\\

$\pi^{\pi}$&36&46\\

$(\pi^{\pi})^{\pi}$&80662&7\\

\end{tabular}

PiexpressionValue
π3.1416
π

π
36.46

(π
π
)
π

80662.7

2.11FloatingBodies

Todaymostpublicationscontainalotoffiguresandtables.Theseelements
needspecialtreatment,becausetheycannotbebrokenacrosspages.One
methodwouldbetostartanewpageeverytimeafigureoratableistoo
largetofitonthepresentpage.Thisapproachwouldleavepagespartially
empty,whichlooksverybad.

Thesolutiontothisproblemisto‘float’anyfigureortablewhichdoes
notfitonthecurrentpagetoalaterpage,whilefillingthecurrentpagewith
bodytext.LATEXofferstwoenvironmentsforfloatingbodies.Onefortables
andoneforfigures.Totakefulladvantageofthesetwoenvironmentsitis
importanttounderstandapproximatelyhowLATEXhandlesfloatsinternally.
Otherwisefloatsmaybecomeamajorsourceoffrustration,becauseLATEX
neverputsthemwhereyouwantthemtobe.

Let’sfirsthavealookatthecommandsLATEXsuppliesforfloats:

Anymaterialenclosedinafigureortableenvironmentwillbetreated
asfloatingmatter.Bothfloatenvironmentssupportanoptionalparameter

\begin{figure}[placementspecifier]or\begin{table}[placementspecifier]

calledtheplacementspecifier.ThisparameterisusedtotellLATEXabout
thelocationsthefloatisallowedtobemovedto.Aplacementspecifieris
constructedbybuildingastringoffloatplacingpermissions.SeeTable2.2.

Atablecouldbestartedwiththefollowinglinee.g.

\begin{table}[!hbp]

Theplacementspecifier[!hbp]allowsLATEXtoplacethetablerighthere
(h)oratthebottom(b)ofsomepageoronaspecialfloatspage(p),and
allthisevenifitdoesnotlookthatgood(!).Ifnoplacementspecifieris
given,thestandardclassesassume[tbp].

LATEXwillplaceeveryfloatitencounters,accordingtotheplacement
specifiersuppliedbytheauthor.Ifafloatcannotbeplacedonthecurrent
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pageitisdeferredeithertothefiguresorthetablesqueue
9
.Whenanew

pageisstarted,LATEXfirstchecksifitispossibletofillaspecial‘float’
pagewithfloatsfromthequeues.Ifthisisnotpossible,thefirstfloaton
eachqueueistreatedasifithadjustoccurredinthetext:LATEXtries
againtoplaceitaccordingtoitsrespectiveplacementspecifiers(except‘h’
whichisnolongerpossible).Anynewfloatsoccurringinthetextgetplaced
intotheappropriatequeues.LATEXstrictlymaintainstheoriginalorderof
appearanceforeachtypeoffloat.That’swhyafigurewhichcannotbe
placedpushesallfurtherfigurestotheendofthedocument.Therefore:

IfLATEXisnotplacingthefloatsasyouexpected,itisoftenonly
onefloatjammingoneofthetwofloatqueues.

Havingexplainedthedifficultbit,therearesomemorethingstomention
aboutthetableandfigureenvironments.Withthe

\caption{captiontext}

command,youcandefineacaptionforthefloat.Arunningnumberand
thestring“Figure”or“Table”willbeaddedbyLATEX.

Thetwocommands

\listoffiguresand\listoftables

operateanalogouslytothe\tableofcontentscommand,printingalist
offiguresortables,respectively.Intheselists,thewholecaptionwillbe
repeated.Ifyoutendtouselongcaptions,youmusthaveashorterversion
ofthecaptiongoingintothelists.Thisisaccomplishedbyenteringthe
shortversioninbracketsafterthe\captioncommand.

9
Thesearefifo-‘firstinfirstout’queues!

Table2.2:FloatPlacingPermissions.

SpecPermissiontoplacethefloat...

hhereattheveryplaceinthetextwhereitoccurred.Thisis
usefulmainlyforsmallfloats.

tatthetopofapage

batthebottomofapage

ponaspecialpagecontainingonlyfloats.

!withoutconsideringmostoftheinternalparameters
a

which
couldstopthisfloatfrombeingplaced.

a
Suchasthemaximumnumberoffloatsallowedononepage.
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\caption[Short]{LLLLLoooooonnnnnggggg}

With\labeland\ref,youcancreateareferencetoafloatwithinyour
text.

Thefollowingexampledrawsasquareandinsertsitintothedocument.
Youcouldusethisifyouwantedtoreservespaceforimagesyouaregoing
topasteintothefinisheddocument.

Figure~\ref{white}isanexampleofPop-Art.

\begin{figure}[!hbp]

\makebox[\textwidth]{\framebox[5cm]{\rule{0pt}{5cm}}}

\caption{FivebyFiveinCentimetres.}\label{white}

\end{figure}

Intheexampleabove,LATEXwilltryreallyhard(!)toplacethefigure
righthere(h).

10
Ifthisisnotpossible,ittriestoplacethefigureatthe

bottom(b)ofthepage.Failingtoplacethefigureonthecurrentpage,
itdetermineswhetheritispossibletocreateafloatpagecontainingthis
figureandmaybesometablesfromthetablesqueue.Ifthereisnotenough
materialforaspecialfloatpage,LATEXstartsanewpage,andoncemore
treatsthefigureasifithadjustoccurredinthetext.

Undercertaincircumstancesitmightbenecessarytousethe

\clearpageoreventhe\cleardoublepage

command.ItordersLATEXtoimmediatelyplaceallfloatsremaininginthe
queuesandthenstartanewpage.\cleardoublepageevengoestoanew
lefthandpage.

YouwilllearnhowtoincludePostScriptdrawingsintoyourLATEX2ε
documentslaterinthisintroduction.

10
assumingthefigurequeueisempty.



Chapter3

TypesettingMathematical
Formulae

Nowyouareready!Inthischapter,wewillattackthemainstrengthofTEX:

mathematicaltypesetting.Butbewarned,thischapteronlyscratchesthesur-

face.Whilethethingsexplainedherearesufficientformanypeople,don’t

despairifyoucan’tfindasolutiontoyourmathematicaltypesettingneedshere.

ItishighlylikelythatyourproblemisaddressedinAMS-LATEX
1

orsomeother

package.

3.1General

LATEXhasaspecialmodefortypesettingmathematics.Mathematicaltext
withinaparagraphisenteredbetween\(and\),between$and$orbetween
\begin{math}and\end{math}.

Add$a$squaredand$b$squared

toget$c$squared.Or,using

amoremathematicalapproach:

$c^{2}=a^{2}+b^{2}$

Addasquaredandbsquaredtogetcsquared.
Or,usingamoremathematicalapproach:
c
2

=a
2

+b
2

\TeX{}ispronouncedas

$\tau\epsilon\chi$.\\[6pt]

100~m$^{3}$ofwater\\[6pt]

Thiscomesfrommy$\heartsuit$

TEXispronouncedasτεχ.

100m
3

ofwater

Thiscomesfrommy♥

Itispreferabletodisplaylargermathematicalequationsorformulae,
ratherthantotypesetthemonseparatelines.Thismeansyouenclosethem

1
CTAN:/tex-archive/macros/latex/packages/amslatex
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in\[and\]orbetween\begin{displaymath}and\end{displaymath}.
Thisproducesformulaewhicharenotnumbered.IfyouwantLATEXto
numberthem,youcanusetheequationenvironment.

Add$a$squaredand$b$squared

toget$c$squared.Or,using

amoremathematicalapproach:

\begin{displaymath}

c^{2}=a^{2}+b^{2}

\end{displaymath}

Andjustonemoreline.

Addasquaredandbsquaredtogetcsquared.
Or,usingamoremathematicalapproach:

c
2

=a
2

+b
2

Andjustonemoreline.

Youcanreferenceanequationwith\labeland\ref

\begin{equation}\label{eq:eps}

\epsilon>0

\end{equation}

From(\ref{eq:eps}),wegather

\ldots

ε>0(3.1)

From(3.1),wegather...

Notethatexpressionswillbetypesetinadifferentstyleifdisplayed:

$\lim_{n\to\infty}

\sum_{k=1}^n\frac{1}{k^2}

=\frac{\pi^2}{6}$
limn→∞

∑n
k=1

1

k2=
π

2

6

\begin{displaymath}

\lim_{n\to\infty}

\sum_{k=1}^n\frac{1}{k^2}

=\frac{\pi^2}{6}

\end{displaymath}

lim
n→∞

n∑

k=1

1

k2=
π

2

6

Therearedifferencesbetweenmathmodeandtextmode.Forexample
inmathmode:

1.Mostspacesandlinebreaksdonothaveanysignificance,asallspaces
eitherarederivedlogicallyfromthemathematicalexpressionsorhave
tobespecifiedusingspecialcommandssuchas\,,\quador\qquad.

2.Emptylinesarenotallowed.Onlyoneparagraphperformula.

3.Eachletterisconsideredtobethenameofavariableandwillbe
typesetassuch.Ifyouwanttotypesetnormaltextwithinaformula
(normaluprightfontandnormalspacing)thenyouhavetoenterthe
textusingthe\textrm{...}commands.
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\begin{equation}

\forallx\in\mathbf{R}:

\qquadx^{2}\geq0

\end{equation}
∀x∈R:x

2
≥0(3.2)

\begin{equation}

x^{2}\geq0\qquad

\textrm{forall}x\in\mathbf{R}

\end{equation}
x

2
≥0forallx∈R(3.3)

Mathematicianscanbeveryfussyaboutwhichsymbolsareused:it
wouldbeconventionalheretouse‘blackboardbold’,whichisobtainedusing
\mathbbfromthepackageamsfontsoramssymb.Thelastexamplebecomes

\begin{displaymath}

x^{2}\geq0\qquad

\textrm{forall}x\in\mathbb{R}

\end{displaymath}
x

2
≥0forallx∈�

3.2GroupinginMathMode

Mostmathmodecommandsactonlyonthenextcharacter.Soifyouwant
acommandtoaffectseveralcharacters,youhavetogroupthemtogether
usingcurlybraces:{...}.

\begin{equation}

a^x+y\neqa^{x+y}

\end{equation}
a

x
+y6=a

x+y
(3.4)

3.3BuildingBlocksofaMathematicalFormula

Inthissection,themostimportantcommandsusedinmathematicaltype-
settingwillbedescribed.Takealookatsection3.9onpage47foradetailed
listofcommandsfortypesettingmathematicalsymbols.

LowercaseGreeklettersareenteredas\alpha,\beta,\gamma,...,
uppercaselettersareenteredas\Gamma,\Delta,...

2

2
ThereisnouppercaseAlphadefinedinLATEX2εbecauseitlooksthesameasanormal

romanA.Oncethenewmathcodingisdone,thingswillchange.
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$\lambda,\xi,\pi,\mu,\Phi,\Omega$λ,ξ,π,µ,Φ,Ω

ExponentsandSubscriptscanbespecifiedusingthe^andthe_

character.

$a_{1}$\qquad$x^{2}$\qquad

$e^{-\alphat}$\qquad

$a^{3}_{ij}$\\

$e^{x^2}\neq{e^x}^2$

a1x
2

e
−αt

a
3
ij

e
x
2

6=e
x2

Thesquarerootisenteredas\sqrt,then
th

rootisgeneratedwith
\sqrt[n].ThesizeoftherootsignisdeterminedautomaticallybyLATEX.
Ifjustthesignisneeded,use\surd.

$\sqrt{x}$\qquad

$\sqrt{x^{2}+\sqrt{y}}$

\qquad$\sqrt[3]{2}$\\[3pt]

$\surd[x^2+y^2]$

√x√
x2+√y3√

2
√[x

2
+y

2
]

Thecommands\overlineand\underlinecreatehorizontallines
directlyoverorunderanexpression.

$\overline{m+n}$m+n

Thecommands\overbraceand\underbracecreatelonghorizontal
bracesoverorunderanexpression.

$\underbrace{a+b+\cdots+z}_{26}$
a+b+···+z
︸︷︷︸

26

Toaddmathematicalaccentssuchassmallarrowsortildesignstovari-
ables,youcanusethecommandsgiveninTable3.1onpage47.Widehats
andtildescoveringseveralcharactersaregeneratedwith\widetildeand
\widehat.The’symbolgivesaprime.

\begin{displaymath}

y=x^{2}\qquady’=2x\qquady’’=2

\end{displaymath}y=x
2

y
′

=2xy
′′

=2

Vectorsoftenarespecifiedbyaddingsmallarrowsymbolsontopof
avariable.Thisisdonewiththe\veccommand.Thetwocommands
\overrightarrowand\overleftarrowareusefultodenotethevectorfrom
AtoB.
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\begin{displaymath}

\veca\quad\overrightarrow{AB}

\end{displaymath}~a−→AB

Namesoflog-likefunctionsareoftentypesetinanuprightfontandnot
initaliclikevariables.ThereforeLATEXsuppliesthefollowingcommandsto
typesetthemostimportantfunctionnames:

\arccos\cos\csc\exp\ker\limsup\min\sinh

\arcsin\cosh\deg\gcd\lg\ln\Pr\sup

\arctan\cot\det\hom\lim\log\sec\tan

\arg\coth\dim\inf\liminf\max\sin\tanh

\[\lim_{x\rightarrow0}

\frac{\sinx}{x}=1\]lim
x→0

sinx

x
=1

Forthemodulofunction,therearetwocommands:\bmodforthebinary
operator“amodb”and\pmodforexpressionssuchas“x≡a(modb).”

Abuilt-upfractionistypesetwiththe\frac{...}{...}command.
Oftentheslashedform1/2ispreferable,becauseitlooksbetterforsmall
amountsof‘fractionmaterial.’

$1\frac{1}{2}$~hours

\begin{displaymath}

\frac{x^{2}}{k+1}\qquad

x^{\frac{2}{k+1}}\qquad

x^{1/2}

\end{displaymath}

1
1

2hours

x
2

k+1
x

2
k+1x

1/2

Totypesetbinomialcoefficientsorsimilarstructures,youcanuseei-
therthecommand{...\choose...}or{...\atop...}.Thesecond
commandproducesthesameoutputasthefirstone,butwithoutbraces.

\begin{displaymath}

{n\choosek}\qquad{x\atopy+2}

\end{displaymath}

(n
k

)x

y+2

Theintegraloperatorisgeneratedwith\int,thesumoperatorwith
\sum.Theupperandlowerlimitsarespecifiedwith^and_likesubscripts
andsuperscripts.
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\begin{displaymath}

\sum_{i=1}^{n}\qquad

\int_{0}^{\frac{\pi}{2}}\qquad

\end{displaymath}

n∑

i=1

∫π

2

0

Forbracesandotherdelimiters,thereexistalltypesofsymbolsin
TEX(e.g.[〈‖l).Roundandsquarebracescanbeenteredwiththe
correspondingkeys,curlybraceswith\{,allotherdelimitersaregenerated
withspecialcommands(e.g.\updownarrow).Foralistofalldelimiters
available,checktable3.8onpage49.

\begin{displaymath}

{a,b,c}\neq\{a,b,c\}

\end{displaymath}a,b,c6={a,b,c}

Ifyouputthecommand\leftinfrontofanopeningdelimiteror\right
infrontofaclosingdelimiter,TEXwillautomaticallydeterminethecorrect
sizeofthedelimiter.Notethatyoumustcloseevery\leftwithacorre-
sponding\right,andthatthesizeisdetemindcorrectlyonlyifbothare
typesetonthesamline.Ifyoudon’twantanythingontheright,usethe
invisible‘\right.’!

\begin{displaymath}

1+\left(\frac{1}{1-x^{2}}

\right)^3

\end{displaymath}
1+

(1

1−x2

)3

Insomecasesitisnecessarytospecifythecorrectsizeofamathematical
delimiterbyhand,whichcanbedoneusingthecommands\big,\Big,
\biggand\Biggasprefixestomostdelimitercommands.

3

$\Big((x+1)(x-1)\Big)^{2}$\\

$\big(\Big(\bigg(\Bigg($\quad

$\big\}\Big\}\bigg\}\Bigg\}$\quad

$\big\|\Big\|\bigg\|\Bigg\|$

(
(x+1)(x−1)

)2

((((
}}}}

∥∥∥∥
∥
∥∥
∥∥

∥∥
∥∥
∥

Toenterthreedotsintoaformula,youcanuseseveralcommands.
\ldotstypesetsthedotsonthebaseline,\cdotssetsthemcentred.Besides
that,therearethecommands\vdotsforverticaland\ddotsfordiagonal
dots.Youcanfindanotherexampleinsection3.5.

3
Thesecommandsdonotworkasexpectedifasizechangingcommandhasbeenused,

orthe11ptor12ptoptionhasbeenspecified.Usetheexscaleoramsmathpackagesto
correctthisbehaviour.



3.4MathSpacing41

\begin{displaymath}

x_{1},\ldots,x_{n}\qquad

x_{1}+\cdots+x_{n}

\end{displaymath}
x1,...,xnx1+···+xn

3.4MathSpacing

IfthespaceswithinformulaechosenbyTEXarenotsatisfactory,theycanbe
adjustedbyinsertingspecialspacingcommands.Therearesomecommands
forsmallspaces:\,for

3
18quad(),\:for

4
18quad()and\;for

5
18quad

().Theescapedspacecharacter\ generatesamediumsizedspaceand
\quad()and\qquad()producelargespaces.Thesizeofa\quad

correspondstothewidthofthecharacter‘M’ofthecurrentfont.The\!

commandproducesanegativespaceof−
3
18quad().

\newcommand{\ud}{\mathrm{d}}

\begin{displaymath}

\int\!\!\!\int_{D}g(x,y)

\,\udx\,\udy

\end{displaymath}

insteadof

\begin{displaymath}

\int\int_{D}g(x,y)\udx\udy

\end{displaymath}

∫∫

D

g(x,y)dxdy

insteadof
∫∫

D

g(x,y)dxdy

Notethat‘d’inthedifferentialisconventionallysetinroman.

AMS-LATEXprovidesanotherwayforfinetuningthespacingbetween
multipleintegralsigns,namelythe\iint,\iiint,\iiiint,and\idotsint

commands.Withtheamsmathpackageloaded,theaboveexamplecanbe
typesetthisway:

\newcommand{\ud}{\mathrm{d}}

\begin{displaymath}

\iint_{D}\,\udx\,\udy

\end{displaymath}

∫∫

D

dxdy

Seetheelectronicdocumenttestmath.tex(distributedwithAMS-LATEX)
orChapter8of“TheLaTeXCompanion”

4
forfurtherdetails.

4
availableatCTAN:/tex-archive/info/ch8.*.
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3.5VerticallyAlignedMaterial

Totypesetarrays,usethearrayenvironment.Itworkssomewhatsimilar
tothetabularenvironment.The\\commandisusedtobreakthelines.

\begin{displaymath}

\mathbf{X}=

\left(\begin{array}{ccc}

x_{11}&x_{12}&\ldots\\

x_{21}&x_{22}&\ldots\\

\vdots&\vdots&\ddots

\end{array}\right)

\end{displaymath}

X=




x11x12...
x21x22...

..

.
..
.

..
.




Thearrayenvironmentcanalsobeusedtotypesetexpressionswhich
haveonebigdelimiterbyusinga“.”asainvisible\rightdelimiter:

\begin{displaymath}

y=\left\{\begin{array}{ll}

a&\textrm{if$d>c$}\\

b+x&\textrm{inthemorning}\\

l&\textrm{alldaylong}

\end{array}\right.

\end{displaymath}

y=





aifd>c
b+xinthemorning
lalldaylong

Forformulaerunningoverseverallinesorforequationsystems,youcan
usetheenvironmentseqnarray,andeqnarray*insteadofequation.In
eqnarrayeachlinegetsanequationnumber.Theeqnarray*doesnot
numberanything.

Theeqnarrayandtheeqnarray*environmentsworklikea3-column
tableoftheform{rcl},wherethemiddlecolumncanbeusedfortheequal
signorthenot-equalsign.Oranyothersignyouseefit.The\\command
breaksthelines.

\begin{eqnarray}

f(x)&=&\cosx\\

f’(x)&=&-\sinx\\

\int_{0}^{x}f(y)dy&

=&\sinx

\end{eqnarray}

f(x)=cosx(3.5)

f
′
(x)=−sinx(3.6)

∫x

0

f(y)dy=sinx(3.7)

Noticethatthespaceoneithersideofthetheequalsignsisratherlarge.It
canbereducedbysetting\setlength\arraycolsep{2pt},asinthenext
example.

Longequationswillnotbeautomaticallydividedintoneatbits.The
authorhastospecifywheretobreakthemandhowmuchtoindent.The
followingtwomethodsarethemostcommononesusedtoachievethis.
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{\setlength\arraycolsep{2pt}

\begin{eqnarray}

\sinx&=&x-\frac{x^{3}}{3!}

+\frac{x^{5}}{5!}-{}

\nonumber\\

&&{}-\frac{x^{7}}{7!}+{}\cdots

\end{eqnarray}}

sinx=x−
x

3

3!
+
x

5

5!−

−
x

7

7!
+···(3.8)

\begin{eqnarray}

\lefteqn{\cosx=1

-\frac{x^{2}}{2!}+{}}

\nonumber\\

&&{}+\frac{x^{4}}{4!}

-\frac{x^{6}}{6!}+{}\cdots

\end{eqnarray}

cosx=1−
x

2

2!
+

+
x

4

4!−
x

6

6!
+···(3.9)

The\nonumbercommandcausesLATEXtonotgenerateanumberforthis
equation.

Itcandifficultbetogetverticallyalignedequationstolookrightwith
thesemethods;thepackageamsmathprovidesamorepowerfulsetofalter-
natives.

3.6MathFontSize

Inmathmode,TEXselectsthefontsizeaccordingtothecontext.Super-
scripts,forexample,gettypesetinasmallerfont.Ifyouwanttotypeset
partofanequationinroman,don’tusethe\textrmcommand,because
thefontsizeswitchingmechanismwillnotwork,as\textrmtemporarily
escapestotextmode.Use\mathrminsteadtokeepthesizeswitchingmech-
anismactive.Butpayattention,\mathrmwillonlyworkwellonshortitems.
Spacesarestillnotactiveandaccentedcharactersdonotwork.

5

\begin{equation}

2^{\textrm{nd}}\quad

2^{\mathrm{nd}}

\end{equation}
2
nd

2
nd

(3.10)

Nevertheless,sometimesyouneedtotellLATEXthecorrectfontsize.In
mathmode,thefontsizeissetwiththefourcommands:

\displaystyle(123),\textstyle(123),\scriptstyle(123)and
\scriptscriptstyle(123).

5
TheAMS-LATEXpackagemakesthe\textrmcommandworkwithsizechanging.
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Changingstylesalsoaffectsthewaylimitsaredisplayed.

\begin{displaymath}

\mathop{\mathrm{corr}}(X,Y)=

\frac{\displaystyle

\sum_{i=1}^n(x_i-\overlinex)

(y_i-\overliney)}

{\displaystyle\biggl[

\sum_{i=1}^n(x_i-\overlinex)^2

\sum_{i=1}^n(y_i-\overliney)^2

\biggr]^{1/2}}

\end{displaymath}

corr(X,Y)=

n∑

i=1

(xi−x)(yi−y)

[n∑

i=1

(xi−x)
2

n∑

i=1

(yi−y)
2

]1/2

Thisisoneofthoseexamplesinwhichweneedlargerbracketsthanthe
standard\left[\right]provides.

3.7Theorems,Laws,...

Whenwritingmathematicaldocuments,youprobablyneedawaytotypeset
“Lemmas”,“Definitions”,“Axioms”andsimilarstructures.LATEXsupports
thiswiththecommand

\newtheorem{name}[counter]{text}[section]

Thenameargument,isashortkeywordusedtoidentifythe“theorem”.
Withthetextargument,youdefinetheactualnameofthe“theorem”which
willbeprintedinthefinaldocument.

Theargumentsinsquarebracketsareoptional.Theyarebothusedto
specifythenumberingusedonthe“theorem”.Withthecounterargument
youcanspecifythenameofapreviouslydeclared“theorem”.Thenew
“theorem”willthenbenumberedinthesamesequence.Thesectionargu-
mentallowsyoutospecifythesectionalunitwithinwhichyouwantyour
“theorem”tobenumbered.

Afterexecutingthe\newtheoremcommandinthepreambleofyourdoc-
ument,youcanusethefollowingcommandwithinthedocument.

\begin{name}[text]

Thisismyinterestingtheorem
\end{name}

Thisshouldbeenoughtheory.Thefollowingexampleswillhopefully
removethefinalremainsofdoubtandmakeitclearthatthe\newtheorem

environmentiswaytoocomplextounderstand.
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%definitionsforthedocument

%preamble

\newtheorem{law}{Law}

\newtheorem{jury}[law]{Jury}

%inthedocument

\begin{law}\label{law:box}

Don’thideinthewitnessbox

\end{law}

\begin{jury}[TheTwelve]

Itcouldbeyou!Sobewareand

seelaw~\ref{law:box}\end{jury}

\begin{law}No,No,No\end{law}

Law1Don’thideinthewitnessbox

Jury2(TheTwelve)Itcouldbeyou!So

bewareandseelaw1

Law3No,No,No

The“Jury”theoremusesthesamecounterasthe“Law”theorem.There-
foreitgetsanumberwhichisinsequencewiththeother“Laws”.Thear-
gumentinsquarebracketsisusedtospecifyatitleorsomethingsimilarfor
thetheorem.

\flushleft

\newtheorem{mur}{Murphy}[section]

\begin{mur}

Iftherearetwoormore

waystodosomething,and

oneofthosewayscanresult

inacatastrophe,then

someonewilldoit.\end{mur}

Murphy3.7.1Iftherearetwoormore

waystodosomething,andoneofthose

wayscanresultinacatastrophe,then

someonewilldoit.

The“Murphy”theoremgetsanumberwhichislinkedtothenumberof
thecurrentsection.Youcouldalsouseanotherunit,forexamplechapter
orsubsection.

3.8Boldsymbols

ItisquitedifficulttogetboldsymbolsinLATEX;thisisprobablyintentional
asamateurtypesetterstendtooverusethem.Thefontchangecommand
\mathbfgivesboldletters,buttheseareroman(upright)whereasmathe-
maticalsymbolsarenormallyitalic.Thereisa\boldmathcommand,but
thiscanonlybeusedoutsidemathematicsmode.Itworksforsymbolstoo.

\begin{displaymath}

\mu,M\qquad\mathbf{M}\qquad

\mbox{\boldmath$\mu,M$}

\end{displaymath}
µ,MMµ,M

Noticethatthecommaisboldtoo,whichmaynotbewhatisrequired.
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Thepackageamsbsy(includedbyamsmath)makesthismucheasierasit
includesa\boldsymbolcommand.

\begin{displaymath}

\mu,M\qquad

\boldsymbol{\mu},\boldsymbol{M}

\end{displaymath}
µ,Mµ,M
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3.9ListofMathematicalSymbols

Inthefollowingtables,youfindallthesymbolsnormallyaccessiblefrom
mathmode.

TousethesymbolslistedinTables3.12–3.16,
6

thepackageamssymb

mustbeloadedinthepreambleofthedocumentandtheAMSmathfonts
mustbeinstalled,onthesystem.IftheAMSpackageandfontsarenot
installed,onyoursystem,havealookat
CTAN:/tex-archive/macros/latex/packages/amslatex

Table3.1:MathModeAccents.

â\hat{a}ǎ\check{a}ã\tilde{a}á\acute{a}

à\grave{a}ȧ\dot{a}ä\ddot{a}ă\breve{a}

ā\bar{a}~a\vec{a}Â\widehat{A}Ã\widetilde{A}

Table3.2:LowercaseGreekLetters.

α\alphaθ\thetaooυ\upsilon

β\betaϑ\varthetaπ\piφ\phi

γ\gammaι\iota$\varpiϕ\varphi

δ\deltaκ\kappaρ\rhoχ\chi

ε\epsilonλ\lambda%\varrhoψ\psi

ε\varepsilonµ\muσ\sigmaω\omega

ζ\zetaν\nuς\varsigma

η\etaξ\xiτ\tau

Table3.3:UppercaseGreekLetters.

Γ\GammaΛ\LambdaΣ\SigmaΨ\Psi

∆\DeltaΞ\XiΥ\UpsilonΩ\Omega

Θ\ThetaΠ\PiΦ\Phi

6
Thesetableswerederivedfromsymbols.texbyDavidCarlisleandsubsequently

changedextensivelyassuggestedbyJosefTkadlec.
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Table3.4:BinaryRelations.

Youcanproducecorrespondingnegationsbyaddinga\notcommandas
prefixtothefollowingsymbols.

<<>>==

≤\leqor\le≥\geqor\ge≡\equiv

�\ll�\gg
.
=\doteq

≺\prec�\succ∼\sim

�\preceq�\succeq'\simeq

⊂\subset⊃\supset≈\approx

⊆\subseteq⊇\supseteq∼=\cong

<\sqsubset
a

=\sqsupset
a

1\Join
a

v\sqsubseteqw\sqsupseteq./\bowtie

∈\in3\ni,\owns∝\propto

`\vdasha\dashv|=\models

|\mid‖\parallel⊥\perp

^\smile_\frown�\asymp

::/∈\notin6=\neqor\ne

a

Usethelatexsympackagetoaccessthissymbol

Table3.5:BinaryOperators.

++−-

±\pm∓\mp/\triangleleft

·\cdot÷\div.\triangleright

×\times\\setminus?\star

∪\cup∩\cap∗\ast

t\sqcupu\sqcap◦\circ

∨\vee,\lor∧\wedge,\land•\bullet

⊕\oplus	\ominus�\diamond

�\odot�\oslash]\uplus

⊗\otimes©\bigcircq\amalg

4\bigtriangleup5\bigtriangledown†\dagger

�\lhd
a

�\rhd
a

‡\ddagger

�\unlhd
a

�\unrhd
a

o\wr



3.9ListofMathematicalSymbols49

Table3.6:BIGOperators.

∑
\sum

⋃
\bigcup

∨
\bigvee

⊕
\bigoplus

∏
\prod

⋂
\bigcap

∧
\bigwedge

⊗
\bigotimes

∐
\coprod

⊔
\bigsqcup

⊙
\bigodot

∫
\int

∮
\oint

⊎
\biguplus

Table3.7:Arrows.

←\leftarrowor\gets←−\longleftarrow↑\uparrow

→\rightarrowor\to−→\longrightarrow↓\downarrow

↔\leftrightarrow←→\longleftrightarrowl\updownarrow

⇐\Leftarrow⇐=\Longleftarrow⇑\Uparrow

⇒\Rightarrow=⇒\Longrightarrow⇓\Downarrow

⇔\Leftrightarrow⇐⇒\Longleftrightarrowm\Updownarrow

7→\mapsto7−→\longmapsto↗\nearrow

←↩\hookleftarrow↪→\hookrightarrow↘\searrow

↼\leftharpoonup⇀\rightharpoonup↙\swarrow

↽\leftharpoondown⇁\rightharpoondown↖\nwarrow

�\rightleftharpoons⇐⇒\iff(biggerspaces);\leadsto
a

a

Usethelatexsympackagetoaccessthissymbol

Table3.8:Delimiters.

(())↑\uparrow⇑\Uparrow

[[or\lbrack]]or\rbrack↓\downarrow⇓\Downarrow

{\{or\lbrace}\}or\rbracel\updownarrowm\Updownarrow

〈\langle〉\rangle||or\vert‖\|or\Vert

b\lfloorc\rfloord\lceile\rceil

//\\backslash.(dual.empty)

Table3.9:LargeDelimiters.

\lgroup


\rgroup


\lmoustache


\rmoustache


\arrowvert

ww
\Arrowvert


\bracevert
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Table3.10:MiscellaneousSymbols.

...\dots···\cdots
..
.\vdots

..
.\ddots

�\hbarı\imath\jmath`\ell

<\Re=\Imℵ\aleph℘\wp

∀\forall∃\exists0\mho
a

∂\partial
′

’′\prime∅\emptyset∞\infty

∇\nabla4\triangle2\Box
a

3\Diamond
a

⊥\bot>\top�\angle√\surd

♦\diamondsuit♥\heartsuit♣\clubsuit♠\spadesuit

¬\negor\lnot[\flat\\natural]\sharp

a

Usethelatexsympackagetoaccessthissymbol

Table3.11:Non-MathematicalSymbols.

Thesesymbolscanalsobeusedintextmode.

†\dag§\Sc©\copyright

‡\ddag¶\P£\pounds

Table3.12:AMSDelimiters.

�\ulcorner�\urcorner�\llcorner�\lrcorner

Table3.13:AMSGreekandHebrew.
�\digamma�\varkappa	\beth
\daleth�\gimel
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Table3.14:AMSBinaryRelations.

�\lessdot�\gtrdot�\doteqdotor\Doteq

�\leqslant�\geqslant�\risingdotseq

�\eqslantless�\eqslantgtr�\fallingdotseq

	\leqq
\geqq�\eqcirc

�\lllor\llless\gggor\gggtr�\circeq

�\lesssim�\gtrsim�\triangleq

�\lessapprox�\gtrapprox�\bumpeq

�\lessgtr�\gtrless�\Bumpeq

�\lesseqgtr�\gtreqless�\thicksim

�

\lesseqqgtr

�

\gtreqqless�\thickapprox

�\preccurlyeq�\succcurlyeq \approxeq

!\curlyeqprec"\curlyeqsucc#\backsim

$\precsim%\succsim&\backsimeq

'\precapprox(\succapprox)\vDash

*\subseteqq+\supseteqq,\Vdash

-\Subset.\Supset/\Vvdash

<\sqsubset=\sqsupset0\backepsilon

1\therefore2\because3\varpropto

4\shortmid5\shortparallel6\between

7\smallsmile8\smallfrown9\pitchfork

:\vartriangleleft;\vartriangleright<\blacktriangleleft

=\trianglelefteq>\trianglerighteq?\blacktriangleright

Table3.15:AMSArrows.

@AA\dashleftarrowAAB\dashrightarrowC\multimap

D\leftleftarrowsE\rightrightarrowsF\upuparrows

G\leftrightarrowsH\rightleftarrowsI\downdownarrows

J\LleftarrowK\RrightarrowL\upharpoonleft

M\twoheadleftarrowN\twoheadrightarrowO\upharpoonright

P\leftarrowtailQ\rightarrowtailR\downharpoonleft

S\leftrightharpoons�\rightleftharpoonsT\downharpoonright

U\LshV\RshW\rightsquigarrow

X\looparrowleftY\looparrowrightZ\leftrightsquigarrow

[\curvearrowleft\\curvearrowright

]\circlearrowleft^\circlearrowright
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Table3.16:AMSNegatedBinaryRelationsandArrows.

_\nless`\ngtra\varsubsetneqq

b\lneqc\gneqd\varsupsetneqq

e\nleqf\ngeqg\nsubseteqq

h\nleqslanti\ngeqslantj\nsupseteqq

k\lneqql\gneqqm\nmid

n\lvertneqqo\gvertneqqp\nparallel

q\nleqqr\ngeqqs\nshortmid

t\lnsimu\gnsimv\nshortparallel

w\lnapproxx\gnapproxy\nsim

z\nprec{\nsucc|\ncong

}\npreceq~\nsucceq�\nvdash

�\precneqq�\succneqq�\nvDash

�\precnsim�\succnsim�\nVdash

�\precnapprox�\succnapprox�\nVDash

�\subsetneq�\supsetneq�\ntriangleleft

�\varsubsetneq�\varsupsetneq�\ntriangleright

�\nsubseteq�\nsupseteq�\ntrianglelefteq

�\subsetneqq�\supsetneqq�\ntrianglerighteq

�\nleftarrow�\nrightarrow�\nleftrightarrow

�\nLeftarrow�\nRightarrow�\nLeftrightarrow

Table3.17:AMSBinaryOperators.

�\dotplus�\centerdot�\intercal

�\ltimes�\rtimes \divideontimes

¡\Cupor\doublecup¢\Capor\doublecap£\smallsetminus

¤\veebar¥\barwedge¦\doublebarwedge

§\boxplus¨\boxminus©\circleddash

ª\boxtimes«\boxdot¬\circledcirc
\leftthreetimes®\rightthreetimes¯\circledast

°\curlyvee±\curlywedge
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Table3.18:AMSMiscellaneous.

�\hbar�\hslash�\Bbbk

�\square�\blacksquare�\circledS

�\vartriangle�\blacktriangle�\complement

�\triangledown	\blacktriangledown
\Game

�\lozenge�\blacklozenge\bigstar

�\angle�\measuredangle�\sphericalangle

�\diagup�\diagdown�\backprime

�\nexists�\Finv�\varnothing

�\eth0\mho

Table3.19:MathAlphabets.

ExampleCommandRequiredpackage

ABCdef\mathrm{ABCdef}

ABCdef\mathit{ABCdef}

ABCdef\mathnormal{ABCdef}

ABC\mathcal{ABC}

���\mathcal{ABC}mathrsfs

���\mathcal{ABC}eucalwithoption:mathcalor

\mathscr{ABC}eucalwithoption:mathscr

��� !"\mathfrak{ABCdef}eufrak

#$%\mathbb{ABC}amsfontsoramssymb



Chapter4

Specialities

Whenputtingtogetheralargedocument,LATEXwillhelpyouwithsomespecial

featureslikeindexgeneration,bibliographymanagement,andotherthings.A

muchmorecompletedescriptionofspecialitiesandenhancementspossiblewith

LATEXcanbefoundintheLATEXManual[1]andTheLATEXCompanion[3].

4.1IncludingEPSGraphics

LATEXprovidesthebasicfacilitiestoworkwithfloatingbodiessuchasimages
orgraphics,withthefigureandthetableenvironment.

Therearealsoseveralpossibilitiestogeneratetheactualgraphicswith
basicLATEXoraLATEXextensionpackage.Unfortunately,mostusersfind
themquitedifficulttounderstand.Thereforethiswillnotbeexplainedany
furtherinthismanual.PleaserefertoTheLATEXCompanion[3]andthe
LATEXManual[1]formoreinformationonthatsubject.

Amucheasierwaytogetgraphicsintoadocument,istogeneratethem
withaspecialisedsoftwarepackage

1
andthenincludethefinishedgraphics

intothedocument.Hereagain,LATEXpackagesoffermanywaystodothat.
Inthisintroduction,onlytheuseofEncapsulatedPostScript(EPS)graphics
willbediscussed,becauseitisquiteeasytodoandwidelyused.Inorder
tousepicturesintheEPSformat,youmusthaveaPostScriptprinter

2

availableforoutput.
Agoodsetofcommandsforinclusionofgraphicsisprovidedinthe

graphicxpackagebyD.P.Carlisle.Itispartofawholefamilyofpackages
calledthe“graphics”bundle

3
.

AssumingyouareworkingonasystemwithaPostScriptprinteravail-
ableforoutputandwiththegraphicxpackageinstalled,youcanusethe

1
SuchasXFig,CorelDraw!,Freehand,Gnuplot,....

2
AnotherpossibilitytooutputPostScriptistheGhostScriptprogramavailablefrom

CTAN:/tex-archive/support/ghostscript.
3
CTAN:/tex-archive/macros/latex/packages/graphics

56Specialities

followingstepbystepguidetoincludeapictureintoyourdocument:

1.ExportthepicturefromyourgraphicsprograminEPSformat.
4

2.Loadthegraphicxpackageinthepreambleoftheinputfilewith

\usepackage[driver]{graphicx}

wheredriveristhenameofyour“dvitopostscript”Themostwidely
usedprogramiscalleddvips.Thenameofthedriverisrequired,be-
causethereisnostandardonhowgraphicsareincludedinTEX.Know-
ingthenameofthedriver,thegraphicxpackagecanchoosethecorrect
methodtoinsertinformationaboutthegraphicsintothe.dvifile,so
thattheprinterunderstandsitandcancorrectlyincludethe.epsfile.

3.Usethecommand

\includegraphics[key=value,...]{file}

toincludefileintoyourdocument.Theoptionalparameteracceptsa
commaseparatedlistofkeysandassociatedvalues.Thekeyscanbe
usedtoalterthewidth,heightandrotationoftheincludedgraphic.
Table4.1liststhemostimportantkeys.

Table4.1:KeyNamesforgraphicxPackage.

widthscalegraphictothespecifiedwidth
heightscalegraphictothespecifiedheight
anglerotategraphiccounterclockwise
scalescalegraphic

Thefollowingexamplecodewillhopefullymakethingsclear:

\begin{figure}

\begin{center}

\includegraphics[angle=90,width=0.5\textwidth]{test.eps}

\end{center}

\end{figure}

4
IfyoursoftwarecannotexportintoEPSformat,youcantrytoinstallaPostScript

printerdriver(someAppleLaserWriterforexample)andthenprinttoafilewiththis
driver.WithsomeluckthisfilewillbeinEPSformat.NotethatanEPSmustnot
containmorethanonepage.Someprinterdriverscanbeexplicitlyconfiguredtoproduce
EPSformat.
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Thisincludesthegraphicstoredinthefiletest.eps.Thegraphicisfirst

rotatedbyanangleof90degreesandthenscaledtothefinalwidthof0.5
timesthewidthofastandardparagraph.Theaspectratiois1.0,because
nospecialheightisspecified.Thewidthandheightparameterscanalsobe
specifiedinabsolutedimensions.RefertoTable5.5onpage69formore
information.Ifyouwanttoknowmoreaboutthistopic,makesuretoread
[8]and[11].

4.2Bibliography

Youcanproduceabibliographywiththethebibliographyenvironment.
Eachentrystartswith

\bibitem{marker}

Themarkeristhenusedtocitethebook,articleorpaperwithinthe
document.

\cite{marker}

Thenumberingoftheentriesisgeneratedautomatically.Theparameter
afterthe\begin{thebibliography}commandsetsthemaximumwidthof
thesenumbers.Intheexamplebelow,{99}tellsLATEXtoexpectthatnone
ofthebibliographyitemnumberswillbewiderthanthenumber99.

Partl~\cite{pa}has

proposedthat\ldots

\begin{thebibliography}{99}

\bibitem{pa}H.~Partl:

\emph{German\TeX},

TUGboatVol.~9,No.~1(’88)

\end{thebibliography}

Partl[1]hasproposedthat...

Bibliography

[1]H.Partl:GermanTEX,TUGboat
Vol.9,No.1(’88)

Forlargerprojects,youmightwanttocheckouttheBibTEXprogram.
BibTEXisincludedwithmostTEXdistributions.Itallowsyoutomaintain
abibliographicdatabaseandthenextractthereferencesrelevanttothings

58Specialities

Table4.2:IndexKeySyntaxExamples.

ExampleIndexEntryComment

\index{hello}hello,1Plainentry
\index{hello!Peter}Peter,3Subentryunder‘hello’
\index{Sam@\textsl{Sam}}Sam,2Formattedentry
\index{Lin@\textbf{Lin}}Lin,7Sameasabove
\index{Jenny|textbf}Jenny,3Formattedpagenumber
\index{Joe|textit}Joe,5Sameasabove

youcitedinyourpaper.ThevisualpresentationofBibTEXgeneratedbib-
liographiesisbasedonastylesheetsconceptwhichallowsyoutocreate
bibliographiesfollowingawiderageofestablisheddesigns.

4.3Indexing

Averyusefulfeatureofmanybooksistheirindex.WithLATEXandthe
supportprogrammakeindex

5
,anindexcanbegeneratedquiteeasily.Inthis

introduction,onlythebasicindexgenerationcommandswillbeexplained.
Foramorein-depthview,pleaserefertoTheLATEXCompanion[3].

ToenabletheindexingfeatureofLATEX,themakeidxpackagemustbe
loadedinthepreamblewith:

\usepackage{makeidx}

andthespecialindexingcommandsmustbeenabledbyputtingthe

\makeindex

commandintotheinputfilepreamble.

Thecontentoftheindexisspecifiedwith

\index{key}

commands,wherekeyistheindexentry.Youentertheindexcommands
atthepointsinthetextwhereyouwantthefinalindexentriestopointto.
Table4.2explainsthesyntaxofthekeyargumentwithseveralexamples.

WhentheinputfileisprocessedwithLATEX,each\indexcommand
writesanappropriateindexentrytogetherwiththecurrentpagenumber

5
Onsystemsnotnecessarilysupportingfilenameslongerthan8characters,theprogram

maybecalledmakeidx.
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toaspecialfile.ThefilehasthesamenameastheLATEXinputfile,buta
differentextension(.idx).This.idxfilecanthenbeprocessedwiththe
makeindexprogram.

makeindexfilename

Themakeindexprogramgeneratesasortedindexwiththesamebase
filename,butthistimewiththeextension.ind.IfnowtheLATEXinput
fileisprocessedagain,thissortedindexgetsincludedintothedocumentat
thepointwhereLATEXfinds

\printindex

TheshowidxpackagewhichcomeswithLATEX2εprintsoutallindex
entriesintheleftmarginofthetext.Thisisquiteusefulforproofreadinga
documentandverifyingtheindex.

4.4FancyHeaders

Thefancyhdrpackage,
6

writtenbyPietvanOostrum,providesafewsim-
plecommandswhichallowyoutocustomisetheheaderandfooterlinesof
yourdocument.Ifyoulookatthetopofthispage,youcanseeapossible
applicationofthispackage.

Thetrickyproblemwhencustomisingheadersandfootersistogetthings
likerunningsectionandchapternamesinthere.LATEXaccomplishesthis
withatwo-stageapproach.Intheheaderandfooterdefinition,youuse
thecommands\rightmarkand\leftmarktorepresentthecurrentchapter
andsectionheading,respectively.Thevaluesofthesetwocommandsare
overwrittenwheneverachapterorsectioncommandisprocessed.

Forultimateflexibility,the\chaptercommandanditsfriendsdonot
redefine\rightmarkand\leftmarkthemselves,theycallyetanothercom-
mandcalled\chaptermark,\sectionmarkor\subsectionmarkwhichthen
usesthenresponsibleforredefining\rightmarkand\leftmark.

So,ifyouwantedtochangethelookofthechapternameintheheader
line,yousimplyhaveto“renew”the\chaptermarkcommand.

Figure4.1showsapossiblesetupforthefancyhdrpackagewhichmakes
theheaderslookaboutthesameastheylookinthisbooklet.Inanycase
Isuggestyoufetchthedocumentationforthepackageattheaddressmen-
tionedinthefootnote.

6
AvailablefromCTAN:/macros/latex/contrib/supported/fancyhdr.
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\documentclass{book}

\usepackage{fancyhdr}

\pagestyle{fancy}

%withthisweensurethatthechapterandsection

%headingsareinlowercase.

\renewcommand{\chaptermark}[1]{\markboth{#1}{}}

\renewcommand{\sectionmark}[1]{\markright{\thesection\#1}}

\fancyhf{}%deletecurrentsettingforheaderandfooter

\fancyhead[LE,RO]{\bfseries\thepage}

\fancyhead[LO]{\bfseries\rightmark}

\fancyhead[RE]{\bfseries\leftmark}

\renewcommand{\headrulewidth}{0.5pt}

\renewcommand{\footrulewidth}{0pt}

\addtolength{\headheight}{0.5pt}%makespacefortherule

\fancypagestyle{plain}{%

\fancyhead{}%getridofheadersonplainpages

\renewcommand{\headrulewidth}{0pt}%andtheline

}

Figure4.1:ExamplefancyhdrSetup.

4.5TheVerbatimPackage

Earlierinthisbook,yougottoknowtheverbatimenvironment.Inthis
section,youaregoingtolearnabouttheverbatimpackage.Theverba-

timpackageisbasicallyare-implementationoftheverbatimenvironment,
whichworksaroundsomeofthelimitationsoftheoriginalverbatimenvi-
ronment.Thisbyitselfisnotspectacular,butwiththeimplementationof
theverbatimpackage,therewasalsonewfunctionalityadded,andthisisthe
reasonIammentioningthepackagehere.Theverbatimpackageprovides
the

\verbatiminput{filename}

commandwhichallowsyoutoincluderawASCIItextintoyourdocument
asifitwasinsideaverbatimenvironment.

Astheverbatimpackageispartofthe‘tools’bundle,youshouldfindit
preinstalledonmostsystems.Ifyouwanttoknowmoreaboutthispackage,
makesuretoread[9]
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CustomisingLATEX

Documentsproducedbyusingthecommandsyouhavelearneduptothispoint

willlookacceptabletoalargeaudience.Whiletheyarenotlookingfancy,they

obeyalltheestablishedrulesofgoodtypesetting,whichwillmakethemeasy

toreadandpleasanttolookat.

HowevertherearesituationswhereLATEXdoesnotprovideacommandor

environmentwhichmatchesyourneeds,ortheoutputproducedbysomeexisting

commandmaynotmeetyourrequirements.

Inthischapter,IwilltrytogivesomehintsonhowtoteachLATEXnewtricks

andhowtomakeitproduceoutputwhichlooksdifferentthanwhatisprovided

bydefault.

5.1NewCommands,EnvironmentsandPackages

YoumayhavenoticedthatallthecommandsIintroduceinthisbookare
typesetinabox,andthattheyshowupintheindexattheendofthebook.
InsteadofdirectlyusingthenecessaryLATEXcommandstoachievethis,I
havecreatedapackageinwhichIdefinednewcommandsandenvironments
forthispurpose.NowIcansimplywrite:

\begin{command}

\ci{dum}

\end{command}

\dum

Inthisexample,Iamusingbothanewenvironmentcalledcommand

whichisresponsiblefordrawingtheboxaroundthecommandandanew
commandnamed\ciwhichtypesetsthecommandnameandalsomakesa
correspondingentryintheindex.Youcancheckthisoutbylookingupthe
\dumcommandintheindexatthebackofthisbook,whereyou’llfindan
entryfor\dum,pointingtoeverypagewhereImentionedthe\dumcommand.
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IfIeverdecidethatIdonotlikethecommandstobetypesetinabox
anymore,Icansimplychangethedefinitionofthecommandenvironment
tocreateanewlook.Thisismucheasierthangoingthroughthewhole
documenttohuntdownalltheplaceswhereIhaveusedsomegenericLATEX
commandstodrawaboxaroundsomeword.

5.1.1NewCommands

Toaddyourowncommands,usethe

\newcommand{name}[num]{definition}

command.Basically,thecommandrequirestwoarguments:thenameof
thecommandyouwanttocreate,andthedefinitionofthecommand.The
numargumentinsquarebracketsisoptional.Youcanuseittocreatenew
commandswhichthemselvestakeupto9arguments.

Thefollowingtwoexamplesshouldhelpyoutogettheidea.Thefirst
exampledefinesanewcommandcalled\tnss.Thisisshortfor“TheNot
SoShortIntroductiontoLATEX2ε”.Suchacommandcouldcomeinhandy
ifyouhadtowritethetitleofthisbookoverandoveragain.

\newcommand{\tnss}{Thenot

soShortIntroductionto

\LaTeXe}

Thisis‘‘\tnss’’\ldots{}

‘‘\tnss’’

Thisis“ThenotsoShortIntroductionto
LATEX2ε”...“ThenotsoShortIntroduc-
tiontoLATEX2ε”

Thenextexampleillustrateshowtousethenumargument.The#1tag
getsreplacedbytheargumentyouspecify.Ifyouwantedtousemorethan
oneargument,use#2andsoon.

\newcommand{\txsit}[1]

{Thisisthe\emph{#1}Short

Introductionto\LaTeXe}

%inthedocumentbody:

\begin{itemize}

\item\txsit{notso}

\item\txsit{very}

\end{itemize}

•ThisisthenotsoShortIntroduction
toLATEX2ε

•ThisistheveryShortIntroductionto
LATEX2ε

LATEXwillnotallowyoutocreateanewcommandwhichwouldoverwrite
anexistingone.Butthereisaspecialcommandincaseyouexplicitly
wantthis:\renewcommand.Itusesthesamesyntaxasthe\newcommand

command.
Incertaincases,youmightalsowanttousethe\providecommandcom-

mand.Itworkslike\newcommand,butifthecommandisalreadydefined,
LATEX2εwillsilentlyignoreit.
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5.1.2NewEnvironments

Similartothe\newcommandcommand,thereisalsoacommandtocreate
yourownenvironments.The\newenvironmentcommandusesthefollowing
syntax:

\newenvironment{name}[num]{before}{after}

Likethe\newcommandcommand,youcanuse\newenvironmentwithan
optionalargumentorwithout.Thematerialspecifiedinthebeforeargument
isprocessedbeforethetextintheenvironmentgetsprocessed.Thematerial
intheafterargumentgetsprocessedwhenthe\end{name}commandis
encountered.

Theexamplebelowillustratestheusageofthe\newenvironmentcom-
mand.

\newenvironment{king}

{\rule{1ex}{1ex}%

\hspace{\stretch{1}}}

{\hspace{\stretch{1}}%

\rule{1ex}{1ex}}

\begin{king}

Myhumblesubjects\ldots

\end{king}

Myhumblesubjects...

Thenumargumentisusedthesamewayasinthe\newcommandcom-
mand.LATEXmakessurethatyoudonotdefineanenvironmentwhich
alreadyexists.Ifyoueverwanttochangeanexistingcommand,youcan
usethe\renewenvironmentcommand.Itusesthesamesyntaxasthe
\newenvironmentcommand.

TheCommandsusedinthisexamplewillbeexplainedlater:Forthe
\rulecommandseepage75,for\stretchgotopage68,andmoreinfor-
mationon\hspacecanbefoundonpage68.

5.1.3YourownPackage

Ifyoudefinealotofnewenvironmentsandcommands,thepreambleofyour
documentwillgetquitelong.Inthissituation,itisagoodideatocreate
aLATEXpackagecontainingallyourcommandandenvironmentdefinitions.
Youcanthenusethe\usepackagecommandtomakethepackageavailable
inyourdocument.

Writingapackageconsistsbasicallyincopyingthecontentsofyourdoc-
umentpreambleintoaseparatefilewithanameendingin.sty.Thereis
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%DemoPackagebyTobiasOetiker

\ProvidesPackage{demopack}

\newcommand{\tnss}{ThenotsoShortIntroductionto\LaTeXe}

\newcommand{\txsit}[1]{The\emph{#1}Short

Introductionto\LaTeXe}

\newenvironment{king}{\begin{quote}}{\end{quote}}

Figure5.1:ExamplePackage.

onespecialcommand,

\ProvidesPackage{packagename}

foruseattheverybeginningofyourpackagefile.\ProvidesPackagetells
LATEXthenameofthepackageandwillallowittoissueasensibleerror
messagewhenyoutrytoincludeapackagetwice.Figure5.1showsasmall
examplepackagewhichcontainsthecommandsdefinedintheexamples
above.

5.2FontsandSizes

5.2.1FontchangingCommands

LATEXchoosestheappropriatefontandfontsizebasedonthelogicalstruc-
tureofthedocument(sections,footnotes,...).Insomecases,onemight
liketochangefontsandsizesbyhand.Todothis,youcanusethecom-
mandslistedinTables5.1and5.2.Theactualsizeofeachfontisadesign
issueanddependsonthedocumentclassanditsoptions.Table5.3shows
theabsolutepointsizeforthesecommandsasimplementedinthestandard
documentclasses.

{\smallThesmalland

\textbf{bold}Romansruled}

{\Largeallofgreatbig

\textit{Italy}.}

ThesmallandboldRomansruledallof
greatbigItaly.

OneimportantfeatureofLATEX2εis,thatthefontattributesareinde-
pendent.Thismeans,thatyoucanissuesizeorevenfontchangingcom-
mandsandstillkeeptheboldorslantattributesetearlier.

Inmathmodeyoucanusethefontchangingcommandstotemporarily
exitmathmodeandentersomenormaltext.Ifyouwanttoswitchtoanother
fontformathtypesettingthereexistsanotherspecialsetofcommands.Refer
toTable5.4.
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Table5.1:Fonts.

\textrm{...}roman\textsf{...}sansserif

\texttt{...}typewriter

\textmd{...}medium\textbf{...}boldface

\textup{...}upright\textit{...}italic

\textsl{...}slanted\textsc{...}smallcaps

\emph{...}emphasized\textnormal{...}documentfont

Table5.2:FontSizes.

\tinytinyfont

\scriptsizeverysmallfont

\footnotesizequitesmallfont

\smallsmallfont

\normalsizenormalfont
\largelargefont

\Largelargerfont

\LARGEverylargefont

\hugehuge

\Hugelargest

Table5.3:AbsolutePointSizesinStandardClasses.

size10pt(default)11ptoption12ptoption
\tiny5pt6pt6pt
\scriptsize7pt8pt8pt
\footnotesize8pt9pt10pt
\small9pt10pt11pt
\normalsize10pt11pt12pt
\large12pt12pt14pt
\Large14pt14pt17pt
\LARGE17pt17pt20pt
\huge20pt20pt25pt
\Huge25pt25pt25pt
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Inconnectionwiththefontsizecommands,curlybracesplayasignificant
role.Theyareusedtobuildgroups.GroupslimitthescopeofmostLATEX
commands.

Helikes{\LARGElargeand

{\smallsmall}letters}.Helikeslargeandsmallletters.

Thefontsizecommandsalsochangethelinespacing,butonlyifthe
paragraphendswithinthescopeofthefontsizecommand.Theclosing
curlybrace}shouldthereforenotcometooearly.Notethepositionofthe
\parcommandinthenexttwoexamples.

{\LargeDon’treadthis!Itisnot

true.Youcanbelieveme!\par}

Don’treadthis!Itisnottrue.

Youcanbelieveme!

{\LargeThisisnottrueeither.

ButrememberIamaliar.}\par
Thisisnottrueeither.Butre-
memberIamaliar.

Ifyouwanttoactivateasizechangingcommandforawholeparagraph
oftextorevenmore,youmightwanttousetheenvironmentsyntaxforfont
changingcommands.

\begin{Large}

Thisisnottrue.

Butthenagain,whatisthese

days\ldots

\end{Large}

Thisisnottrue.Butthenagain,
whatisthesedays...

Table5.4:MathFonts.

CommandExampleOutput

\mathcal{...}$\mathcal{B}=c$B=c
\mathrm{...}$\mathrm{K}_2$K2

\mathbf{...}$\sumx=\mathbf{v}$
∑
x=v

\mathsf{...}$\mathsf{G\timesR}$G×R

\mathtt{...}$\mathtt{L}(b,c)$L(b,c)
\mathnormal{...}$\mathnormal{R_{19}}\neqR_{19}$R6=R19

\mathit{...}$\mathit{ffi}\neqffi$ffi6=ffi
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Thiswillsaveyoufromcountinglotsofcurlybraces.

5.2.2Danger,WillRobinson,Danger

Asnotedatthebeginningofthischapter,itisdangeroustoclutteryour
documentwithexplicitcommandslikethis,becausetheyworkinopposition
tothebasicideaofLATEX,whichistoseparatethelogicalandvisualmarkup
ofyourdocument.Thismeansthatifyouusethesamefontchanging
commandinseveralplacesinordertotypesetaspecialkindofinformation,
youshoulduse\newcommandtodefinea“logicalwrappercommand”forthe
fontchangingcommand.

\newcommand{\oops}[1]{\textbf{#1}}

Donot\oops{enter}thisroom,

it’soccupiedbya\oops{machine}

ofunknownoriginandpurpose.

Donotenterthisroom,it’soccupiedbya
machineofunknownoriginandpurpose.

Thisapproachhastheadvantagethatyoucandecideatsomelaterstage
whetheryouwanttousesomeothervisualrepresentationofdangerthan
\textbfwithouthavingtowadethroughyourdocument,identifyingallthe
occurrencesof\textbfandthenfiguringoutforeachonewhetheritwas
usedforpointingoutdangerorforsomeotherreason.

5.2.3Advice

Toconcludethisjourneyintothelandoffontsandfontsizes,hereisalittle
wordofadvice:

Remember!TheMOREfontsyouuseinadocument,the

morereadableandbeautifulitbecomes.

5.3Spacing

5.3.1LineSpacing

Ifyouwanttouselargerinter-linespacinginadocument,youcanchange
itsvaluebyputtingthe

\linespread{factor}

commandintothepreambleofyourdocument.Use\linespread{1.3}for
“oneandahalf”linespacing,and\linespread{1.6}for“double”line
spacing.Normallythelinesarenotspread,thereforethedefaultlinespread
factoris1.
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5.3.2ParagraphFormatting

InLATEX,therearetwoparametersinfluencingparagraphlayout.Byplacing
adefinitionlike

\setlength{\parindent}{0pt}

\setlength{\parskip}{1explus0.5exminus0.2ex}

inthepreambleoftheinputfile,youcanchangethelayoutofparagraphs.
Thesetwocommandsincreasethespacebetweentwoparagraphswhileset-
tingtheparagraphindenttozero.IncontinentalEurope,paragraphsare
oftenseparatedbysomespaceandnotindented.Butbeware,thisalsohas
itseffectonthetableofcontents.Itslinesgetspacedmorelooselynowas
well.Toavoidthis,youmightwanttomovethetwocommandsfromthe
preambleintoyourdocumenttosomeplaceafterthe\tableofcontentsor
tonotusethematall,becauseyou’llfindthatmostprofessionalbooksuse
indentingandnotspacingtoseparateparagraphs.

Ifyouwanttoindentaparagraphwhichisnotindented,youcanuse

\indent

atthebeginningoftheparagraph.
1

Obviously,thiswillonlyhaveaneffect
when\parindentisnotsettozero.

Tocreateanon-indentedparagraph,youcanuse

\noindent

asthefirstcommandoftheparagraph.Thismightcomeinhandywhen
youstartadocumentwithbodytextandnotwithasectioningcommand.

5.3.3HorizontalSpace

LATEXdeterminesthespacesbetweenwordsandsentencesautomatically.
Toaddhorizontalspace,use:

\hspace{length}

Ifsuchaspaceshouldbekeptevenifitfallsattheendorthestartofa
line,use\hspace*insteadof\hspace.Thelengthinthesimplestcasejust
isanumberplusaunit.ThemostimportantunitsarelistedinTable5.5.

This\hspace{1.5cm}isaspace

of1.5cm.
Thisisaspaceof1.5cm.

1
Toindentthefirstparagraphaftereachsectionhead,usetheindentfirstpackagein

the‘tools’bundle.
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Table5.5:TEXUnits.

mmmillimetre≈1/25inch
cmcentimetre=10mm
ininch=25.4mm
ptpoint≈1/72inch≈

1
3mm

emapproxwidthofan‘M’inthecurrentfont
exapproxheightofan‘x’inthecurrentfont

Thecommand

\stretch{n}

generatesaspecialrubberspace.Itstretchesuntilalltheremainingspace
onalineisfilledup.Iftwo\hspace{\stretch{n}}commandsareissued
onthesameline,theygrowaccordingtothestretchfactor.

x\hspace{\stretch{1}}

x\hspace{\stretch{3}}x
xxx

5.3.4VerticalSpace

Thespacebetweenparagraphs,sections,subsections,...isdetermined
automaticallybyLATEX.Ifnecessary,additionalverticalspacebetweentwo

paragraphscanbeaddedwiththecommand:

\vspace{length}

Thiscommandshouldnormallybeusedbetweentwoemptylines.Ifthe
spaceshouldbepreservedatthetoporatthebottomofapage,usethe
starredversionofthecommand\vspace*insteadof\vspace.

The\stretchcommandinconnectionwith\pagebreakcanbeusedto
typesettextonthelastlineofapage,ortocentretextverticallyonapage.

Sometext\ldots

\vspace{\stretch{1}}

Thisgoesontothelastlineofthepage.\pagebreak
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Additionalspacebetweentwolinesofthesameparagraphorwithina
tableisspecifiedwiththe

\\[length]

command.

5.4PageLayout

LATEX2εallowsyoutospecifythepapersizeinthe\documentclasscom-
mand.Itthenautomaticallypickstherighttextmargins.Butsometimes
youmaynotbehappywiththepredefinedvalues.Naturally,youcanchange
them.Figure5.2showsalltheparameterswhichcanbechanged.Thefig-
urewasproducedwiththelayoutpackagefromthetoolsbundle

2
.

WAIT!...beforeyoulaunchintoa“Let’smakethatnarrowpageabit
widerfrenzy”,takeafewsecondstothink.AswithmostthingsinLATEX,
thereisagoodreasonforthepagelayouttobeasitis.

Sure,comparedtoyouroff-the-shelfMSWordpage,itlooksawfully
narrow.Buttakealookatyourfavouritebook

3
andcountthenumberof

charactersonastandardtextline.Youwillfindthattherearenomorethan
about66charactersoneachline.NowdothesameononyourLATEXpage.
Youwillfindthattherearealsoabout66charactersperline.Experience
showsthatthereadinggetsdifficultassoonastherearemorecharacters
onasingleline.Thisisbecauseitisdifficultfortheeyestomovefromthe
endofonelinetothestartofthenextone.Thisisalsothereasonwhy
newspapersaretypesetinmultiplecolumns.

Soifyouincreasethewidthofyourbodytext,keepinmindthatyou
aremakinglifedifficultforthereadersofyourpaper.Butenoughofthe
cautioning,Ipromisedtotellyouhowyoudoit...

LATEXprovidestwocommandstochangetheseparameters.Theyare
usuallyusedinthedocumentpreamble.

Thefirstcommandassignsafixedvaluetoanyoftheparameters:

\setlength{parameter}{length}

Thesecondcommandaddsalengthtoanyoftheparameters.

\addtolength{parameter}{length}

Thissecondcommandisactuallymoreusefulthanthe\setlengthcom-
mand,becauseyoucannowworkrelativetotheexistingsettings.Toadd

2
CTAN:/tex-archive/macros/latex/packages/tools

3
Imeanarealprintedbookproducedbyareputablepublisher.



5.4PageLayout71

Header

Body

Footer

Margin
Notes

i8 �-

i7

?

6

i1 �-

� -i3
i10 �-

� -i9

6

?

i11

i2
?

6
i4

6

?

i5

6

?

i6

6

?

1oneinch+\hoffset2oneinch+\voffset

3\evensidemargin=70pt4\topmargin=22pt

5\headheight=13pt6\headsep=19pt

7\textheight=595pt8\textwidth=360pt

9\marginparsep=7pt10\marginparwidth=106pt

11\footskip=27pt\marginparpush=5pt(notshown)

\hoffset=0pt\voffset=0pt

\paperwidth=597pt\paperheight=845pt

Figure5.2:PageLayoutParameters.
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onecentimetretotheoveralltextwidth,Iputthefollowingcommandsinto
thedocumentpreamble:

\addtolength{\hoffset}{-0.5cm}

\addtolength{\textwidth}{1cm}

Inthiscontext,youmightwanttolookatthecalcpackage,itallowsyou
tousearithmeticoperationsintheargumentofsetlengthandotherplaces
whereyoucanenternumericvaluesintofunctionarguments.

5.5Morefunwithlengths

Wheneverpossible,IavoidusingabsolutelengthsinLATEXdocuments.I
rathertrytobasethingsonthewidthorheightofotherpageelements.For
thewidthofafigurethiscouldbe\textwidthinordertomakeitfillthe
page.

Thefollowing3commandsallowyoutodeterminethewidth,heightand
depthofatextstring.

\settoheight{command}{text}

\settodepth{command}{text}

\settowidth{command}{text}

Theexamplebelowshowsapossibleapplicationofthesecommands.

\flushleft

\newenvironment{vardesc}[1]{%

\settowidth{\parindent}{#1:\}

\makebox[0pt][r]{#1:\}}{}

\begin{displaymath}

a^2+b^2=c^2

\end{displaymath}

\begin{vardesc}{Where}$a$,

$b$--areadjuncttotheright

angleofaright-angledtriangle.

$c$--isthehypotenuseof

thetriangleandfeelslonely.

$d$--finallydoesnotshowup

hereatall.Isn’tthatpuzzling?

\end{vardesc}

a
2

+b
2

=c
2

Where:a,b–areadjuncttotherightangle
ofaright-angledtriangle.

c–isthehypotenuseofthetriangle
andfeelslonely.

d–finallydoesnotshowuphereat
all.Isn’tthatpuzzling?
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5.6Boxes

LATEXbuildsupitspagesbypushingaroundboxes.Atfirst,eachletteris
alittlebox,whichisthengluedtootherletterstoformwords.Theseare
againgluedtootherwords,butwithspecialglue,whichiselasticsothata
seriesofwordscanbesqueezedorstretchedastoexactlyfillalineonthe
page.

Iadmit,thisisaverysimplisticversionofwhatreallyhappens,butthe
pointisthatTEXoperatesonglueandboxes.Notonlyalettercanbea
box.Youcanputvirtuallyeverythingintoaboxincludingotherboxes.
EachboxwillthenbehandledbyLATEXasifitwasasingleletter.

Inthepastchaptersyouhavealreadyencounteredsomeboxes,although
Ididnottellyou.Thetabularenvironmentandthe\includegraphics,
forexample,bothproduceabox.Thismeansthatyoucaneasilyarrange
twotablesorimagessidebyside.Youjusthavegotmakesurethattheir
combinedwidthisnotlargerthanthetextwidth.

Youcanalsopackaparagraphofyourchoiceintoaboxwitheitherthe

\parbox[pos]{width}{text}

commandorthe

\begin{minipage}[pos]{width}text\end{minipage}

environment.Theposparametercantakeoneofthelettersc,torbto
controltheverticalalignmentofthebox,relativetothebaselineofthe
surroundingtext.widthtakesalengthargumentspecifyingthewidthof
thebox.Themaindifferencebetweenaminipageandaparboxisthatyou
cannotuseallcommandsandenvironmentsinsideaparboxwhilealmost
anythingispossibleinaminipage.

While\parboxpacksupawholeparagraphdoinglinebreakingand
everything,thereisalsoaclassofboxingcommandswhichoperatesonly
onhorizontallyalignedmaterial.Wealreadyknowoneofthem.It’scalled
\mbox,itsimplypacksupaseriesofboxesintoanotherone,andcanbe
usedtopreventLATEXfrombreakingtwowords.Asyoucanputboxes
insideboxes,thesehorizontalboxpackersgiveyouultimateflexibility.

\makebox[width][pos]{text}

widthdefinesthewidthoftheresultingboxasseenfromtheoutside.
4

Apart
fromthelengthexpressionsyoucanalsouse\width,\height,\depthand

4
Thismeansitcanbesmallerthanthematerialinsidethebox.Youcanevenset

thewidthto0ptsothatthetextinsidetheboxwillbetypesetwithoutinfluencingthe
surroundingboxes.
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\totalheightinthewidthparameter.Theyaresetfromvaluesobtained
bymeasuringthetypesettext.Theposparametertakesaonelettervalue:
center,leftflush,rightflushorswhichspreadsthetextinsidetheboxto
fillit.

Thecommand\frameboxworksexactlythesameas\makebox,butit
drawsaboxaroundthetext.

Thefollowingexampleshowsyousomethingsyoucoulddowiththe
\makeboxand\frameboxcommands.

\makebox[\textwidth]{%

central}\par

\makebox[\textwidth][s]{%

spread}\par

\framebox[1.1\width]{GuessI’m

framednow!}\par

\framebox[0.8\width][r]{Bummer,

Iamtowide}\par

\framebox[1cm][l]{never

mind,soamI}

Canyoureadthis?

central

spread

GuessI’mframednow!

Bummer,Iamtowide

nevermind,soamI Canyoureadthis?

Nowthatwecontrolthehorizontal,theobviousnextstepistogofor
thevertical.

5
NoproblemforLATEX.The

\raisebox{lift}[depth][height]{text}

commandletsyoudefinetheverticalpropertiesofabox.Youcanuse
\width,\height,\depthand\totalheightinthefirstthreeparameters,
inordertoactuponthesizeoftheboxinsidethetextargument.

\raisebox{0pt}[0pt][0pt]{\Large%

\textbf{Aaaa\raisebox{-0.3ex}{a}%

\raisebox{-0.7ex}{aa}%

\raisebox{-1.2ex}{r}%

\raisebox{-2.2ex}{g}%

\raisebox{-4.5ex}{h}}}

heshoutedbutnoteventhenext

oneinlinenoticedthatsomething

terriblehadhappenedtoher.

Aaaaaaa
rg

h

heshoutedbutnoteven
thenextoneinlinenoticedthatsomething
terriblehadhappenedtoher.

5
totalcontrolisonlytobeobtainedbycontrollingboththehorizontalandthevertical

....
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5.7RulesandStruts

Afewpagesbackyoumayhavenoticedthecommand

\rule[lift]{width}{height}

Innormaluseitproducesasimpleblackbox.

\rule{3mm}{.1pt}%

\rule[-1mm]{5mm}{1cm}%

\rule{3mm}{.1pt}%

\rule[1mm]{1cm}{5mm}%

\rule{3mm}{.1pt}

Thisisusefulfordrawingverticalandhorizontallines.Thelineonthetitle
pageforexample,hasbeencreatedwitha\rulecommand.

Aspecialcaseisarulewithnowidthbutacertainheight.Inprofessional
typesetting,thisiscalledastrut.Itisusedtoguaranteethatanelement
onapagehasacertainminimalheight.Youcoulduseitinatabular

environmenttomakesurearowhasacertainminimumheight.

\begin{tabular}{|c|}

\hline

\rule{1pt}{4ex}Pitprop\ldots\\

\hline

\rule{0pt}{4ex}Strut\\

\hline

\end{tabular}

Pitprop...

Strut
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[9]RainerSchöpf,BerndRaichle,ChrisRowley.ANewImplementation

ofLATEX’sverbatimEnvironments.Comeswiththe‘tools’bundleas
verbatim.dtx,availableformthesamesourceyourLATEXdistribution
camefrom.

78BIBLIOGRAPHY

[10]GrahamWilliams.TheTeXCatalogueisaverycompletelisting
ofmayTEXandLATEXrelatedpackages.Availableonlinefrom
CTAN:/help/Catalogue/catalogue.html

[11]KeithReckdahl.UsingEPSGraphicsinLATEX2εDocumentswhich
explainseverythingandmuchmorethanyoueverwantedtoknow
aboutEPSfilesandtheiruseinLATEXdocuments.Availableonline
fromCTAN:/info/epslatex.ps



Index

\!,41
",19

$,35

’,38

\(,35
\),35

\,,36,41

-,19

−,19
\-,18

–,19

—,19

.,spaceafter,22
...,20

\:,41

\;,41

\@,22
\[,36

\\,17,27–29,70

\\*,17

\],36
^,38

_,38

|,29

~,22

A4paper,9

A5paper,9

accent,20

acute,21
\addtolength,70

advantagesofLATEX,3

æ,21

amsbsy,46
amsfonts,37,53

amsmath,40,41,43,46

amssymb,37,47

\and,24

\appendix,23

array,42

arrowsymbols,38

articleclass,8

\atop,39

\author,24

B5paper,9

babel,21

\backmatter,24

backslash,6

\backslash,5

basefontsize,9

\begin,26

\bibitem,57

bibliography,57

\Big,40

\big,40

\Bigg,40

\bigg,40

blackboardbold,37

\bmod,39

boldface,65

boldsymbols,37,45

\boldmath,45

\boldsymbol,46

bookclass,8

braces,40

calc,72

\caption,32

\cdots,40

center,27

\chapter,23

80INDEX

\chaptermark,59
\choose,39
\ci,61
\cite,57
\cleardoublepage,33
\clearpage,33
colouredtext,10
comma,20
command,61
commands,5

\!,41
\(,35
\),35
\,,36,41
\-,18
\:,41
\;,41
\@,22
\[,36
\\,17,27–29,70
\\*,17
\],36
\addtolength,70
\and,24
\appendix,23
\atop,39
\author,24
\backmatter,24
\backslash,5
\begin,26
\bibitem,57
\Big,40
\big,40
\Bigg,40
\bigg,40
\bmod,39
\boldmath,45
\boldsymbol,46
\caption,32
\cdots,40
\chapter,23
\chaptermark,59
\choose,39
\ci,61

\cite,57
\cleardoublepage,33
\clearpage,33
\date,24
\ddots,40
\depth,73,74
\displaystyle,43
\documentclass,8,10,18
\dum,61
\emph,26,65
\end,26
\footnote,25
\footnotesize,65
\frac,39
\framebox,74
\frenchspacing,23
\frontmatter,24
\fussy,18
\height,73,74
\hline,29
\hspace,63,68
\Huge,65
\huge,65
\hyphenation,18
\idotsint,41
\iiiint,41
\iiint,41
\iint,41
\include,12,13
\includegraphics,56,73
\includeonly,13
\indent,68
\index,58
\input,13
\int,39
\item,26
\label,25,36
\LARGE,65
\Large,65
\large,65
\ldots,20,40
\left,40
\leftmark,59
\linebreak,17



INDEX81

\linespread,67
\listoffigures,32
\listoftables,32
\mainmatter,24
\makebox,73,74
\makeindex,58
\maketitle,24
\mathbb,37
\mathbf,66
\mathcal,66
\mathit,66
\mathnormal,66
\mathrm,43,66
\mathsf,66
\mathtt,66
\mbox,19,20,73
\multicolumn,30
\newcommand,62
\newenvironment,63
\newline,17
\newpage,17
\newtheorem,44
\noindent,68
\nolinebreak,17
\nonumber,43
\nopagebreak,17
\normalsize,65
\overbrace,38
\overleftarrow,38
\overline,38
\overrightarrow,38
\pagebreak,17
\pageref,25
\pagestyle,12
\paragraph,23
\parbox,73
\parindent,68
\parskip,68
\part,23
\pmod,39
\printindex,59
\providecommand,62
\ProvidesPackage,64
\qquad,36,41

\quad,36,41
\raisebox,74
\ref,25,36
\renewcommand,62
\renewenvironment,63
\right,40,42
\right.,40
\rightmark,59
\rule,63,75
\scriptscriptstyle,43
\scriptsize,65
\scriptstyle,43
\section,23
\sectionmark,59
\setlength,68,70
\settodepth,72
\settoheight,72
\settowidth,72
\sloppy,18
\small,65
\sqrt,38
\stretch,63,69
\subparagraph,23
\subsection,23
\subsectionmark,59
\subsubsection,23
\sum,39
\tableofcontents,24
\textbf,65
\textit,65
\textmd,65
\textnormal,65
\textrm,43,65
\textsc,65
\textsf,65
\textsl,65
\textstyle,43
\texttt,65
\textup,65
\thispagestyle,12
\tiny,65
\title,24
\tnss,62
\totalheight,74

82INDEX

\underbrace,38

\underline,38
\usepackage,10,21,22,63

\vdots,40

\vec,38
\verb,28,29

\verbatiminput,60

\vspace,69

\widehat,38
\widetilde,38

\width,73,74

comments,6
cross-references,25

curlybraces,6,66

dash,19

\date,24

dcolumn,30
\ddots,40

decimalalignment,30

delimiters,40

\depth,73,74
description,26

diagonaldots,40

dimensions,68
displaymath,36

\displaystyle,43

doc,11

documentfontsize,9
documenttitle,9

\documentclass,8,10,18

dotlessıand,21
doublelinespacing,67

doublesided,9

\dum,61

ellipsis,20

em-dash,19
\emph,26,65

empty,12

en-dash,19

EncapsulatedPostScript,55
\end,26

enumerate,26

environments
array,42

center,27
command,61

description,26
displaymath,36
enumerate,26

eqnarray,42
equation,36

figure,31,32
flushleft,27
flushright,27

itemize,26
math,35

minipage,73
parbox,73

quotation,28
quote,28
table,31,32

tabular,29,73
thebibliography,57

verbatim,28,60
verse,28

eqnarray,42
equation,36
equationsystem,42

eucal,53
eufrak,53

executivepaper,9
exponent,38
exscale,11,40

fancyhdr,59,60

figure,31,32
floatingbodies,31

flushleft,27
flushright,27
foiltex,8

font,64
fontencoding,11

fontsize,64,65
fontenc,11,22

footer,12
\footnote,25



INDEX83

\footnotesize,65
formulae,35
\frac,39
fraction,39
\framebox,74
\frenchspacing,23
\frontmatter,24
\fussy,18

German,21
GhostScript,55
graphics,10,55
graphicx,55
grave,21
Greekletters,37
grouping,66

header,12
textttheadings,12
\height,73,74
\hline,29
horizontal

brace,38
dots,40
line,38
space,68

\hspace,63,68
\Huge,65
\huge,65
hyphen,19
\hyphenation,18

\idotsint,41
ifthen,11
\iiiint,41
\iiint,41
\iint,41
\include,12,13
\includegraphics,56,73
\includeonly,13
\indent,68
indentfirst,68
index,58
\index,58
\input,13

inputfile,7
inputenc,11,22
\int,39
integraloperator,39
international,21
italic,65
\item,26
itemize,26

Knuth,DonaldE.,1

\label,25,36
Lamport,Leslie,1
language,21
\LARGE,65
\Large,65
\large,65
LATEX2.09,2
LATEX2ε,2
LATEX3,1,4
latexsym,11
layout,70
\ldots,20,40
\left,40
leftaligned,27
\leftmark,59
legalpaper,9
letterpaper,9
ligature,20
linespacing,67
linebreak,17
\linebreak,17
\linespread,67
\listoffigures,32
\listoftables,32
longequations,42

\mainmatter,24
\makebox,73,74
makeidx,11,58
makeidxpackage,58
\makeindex,58
makeindexprogram,58
\maketitle,24
margins,70

84INDEX

math,35

mathfontsize,43
mathspacing,41

\mathbb,37

\mathbf,66
\mathcal,66

mathematical

accents,38

delimiter,40
functions,39

minus,19

mathematics,35
\mathit,66

\mathnormal,66

\mathrm,43,66

mathrsfs,53
\mathsf,66

\mathtt,66

\mbox,19,20,73
minipage,73

minussign,19

Mittelbach,Frank,1

modulofunction,39
\multicolumn,30

\newcommand,62

\newenvironment,63

\newline,17

\newpage,17
\newtheorem,44

\noindent,68

\nolinebreak,17
\nonumber,43

\nopagebreak,17

\normalsize,65

œ,21

option,8
optionalparameters,6

\overbrace,38

overfullhbox,18

\overleftarrow,38
\overline,38

\overrightarrow,38

package,7,10,61
packages

amsbsy,46
amsfonts,37,53
amsmath,40,41,43,46
amssymb,37,47
babel,21
calc,72
dcolumn,30
doc,11
eucal,53
eufrak,53
exscale,11,40
fancyhdr,59,60
fontenc,11,22
graphicx,55
ifthen,11
indentfirst,68
inputenc,11,22
latexsym,11
layout,70
makeidx,11,58
mathrsfs,53
showidx,59
syntonly,11
verbatim,60

pagelayout,70
pagestyle,12

empty,12
headings,12
plain,12

\pagebreak,17
\pageref,25
\pagestyle,12
papersize,9,70
paragraph,15
\paragraph,23
parameter,6
\parbox,73
parbox,73
\parindent,68
\parskip,68
\part,23
period,20



INDEX85

placementspecifier,31
plain,12
\pmod,39
PostScript,55
preamble,7
prime,38
\printindex,59
\providecommand,62
\ProvidesPackage,64

\qquad,36,41
\quad,36,41
quotation,28
quotationmarks,19
quote,28

\raisebox,74
\ref,25,36
\renewcommand,62
\renewenvironment,63
reportclass,8
reservedcharacters,5
\right,40,42
right-aligned,27
\right.,40
\rightmark,59
roman,65
\rule,63,75

sansserif,65
Scandinavianletters,21
\scriptscriptstyle,43
\scriptsize,65
\scriptstyle,43
\section,23
\sectionmark,59
\setlength,68,70
\settodepth,72
\settoheight,72
\settowidth,72
showidx,59
singlesided,9
slanted,65
slidesclass,8
\sloppy,18

\small,65
smallcaps,65

space,5
specialcharacter,20

\sqrt,38
squarebrackets,6
squareroot,38

\stretch,63,69
structure,7

strut,75
\subparagraph,23
subscript,38

\subsection,23
\subsectionmark,59

\subsubsection,23
\sum,39

sumoperator,39
syntonly,11

table,29
table,31,32

tableofcontents,24
\tableofcontents,24

tabular,29,73
\textbf,65
\textit,65

\textmd,65
\textnormal,65

\textrm,43,65
\textsc,65

\textsf,65
\textsl,65
\textstyle,43

\texttt,65
\textup,65

thebibliography,57
\thispagestyle,12
threedots,40

tilde,38
tilde(~),22

\tiny,65
title,9,24

\title,24
\tnss,62

86INDEX

\totalheight,74
twocolumn,9

umlaut,21
\underbrace,38
underfullhbox,18
\underline,38
units,68,69
upright,65
\usepackage,10,21,22,63

\vdots,40
\vec,38
vectors,38
\verb,28,29
verbatim,60
verbatim,28,60
\verbatiminput,60
verse,28
verticaldots,40
verticalspace,69
\vspace,69

whitespace,5
aftercommands,6
atthestartofaline,5

\widehat,38
\widetilde,38
\width,73,74
WYSIWYG,3



INDEX87


