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There are only three choices for mathematical writing
A Microsoft word
A Scientific Word

A IATEX

Microsoft word Is good for nonmathematical documents
but not friendly for math papers.

Scientific Word Is tolerable, but very restrictive in layout,
style and fonts.

LaTeXs what any serious researcher or graduate student
In the mathematical sciences should use.



What isLaTeX

History

1980: Donald Knuth, professor of computer science
at Stanford University, developéi@Xsoftware to
write his own textbooks on the computer.

TeXs a

A Powerful and flexible typesetting language
A Professional printers quality

A Excellent for writing mathematics



1983: Leslieamportreleased_aTeX

LaTeXs simplyTeXmacros with

A Added commands over standafe X

A Automates numbering, crosgferencing,
bibiliography etc.

A Introduced different styles: report, book, thesis
etc.

1986:LaTeXame to ODU Math Dept



Mdpdpn Qa

LaTeXhas become the standard for
mathematical typesetting for books, journals,
theses, and research papers.

Prosper and Beamer are a collection of
macros written inLaTeXThey are used to
createpowerpointlike slides with extensive
mathematical content.



Installing 14T=X on your PC

1. Acrobat reader
http://www.adobe.com/products/acrobat/readstep2.htmi

2. Ghostscript
http://pages.cs.wisc.edu/~ghost/

3. GSview
http://pages.cs.wisc.edu/~ghost/

4. Miktex
http://miktex.org/

5. Winedt
http://www.winedt.com/

6. Texpoint(Optional)

http://texpoint.necula.orq/



http://www.adobe.com/products/acrobat/readstep2.html
http://pages.cs.wisc.edu/~ghost/
http://pages.cs.wisc.edu/~ghost/
http://miktex.org/
http://www.winedt.com/
http://texpoint.necula.org/
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Compile it withLaTeX It creates

mypaper.log

mypaper.aux

. mypaper.toc

. mypaper.dvi
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Thedvi file containsthe final product It can
be viewed with the program a | | &€
oxdvie and it can be easilyconvertedto
other formats. mypapeimps, mypapempdf




WInEdtis aLaTeXriendly text entering program.

= WInEdt - [G\latex\mypaper.tex]

File Edit Search Insert Document Project Tools Macros Accessories Options Window Help
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mypaper.tex

\documentclass[11pt]{article} -

\setlength{\parindent}{ecm}
\setlength{\parskip}{2ex}

\begin{document}
\title{Fantastic forecasting}
‘author{N. Rao Chaganty}
\maketitle

m

\begin{abstract}

Forecasting is fascinating, fantastic
and often fallacious.

\end{abstract}

\section{Introduction}

Forecasts of business sales, the weather, or
the football results require statistical models.
This is my second paragraph. \textbf{Bold} is
sometimes useful. So is \emph{italics}.

But never \underline{underline}.

Mathematical symbols such as $\mu$ are easy.

So are equations:

\beginfequation}\label{stdev}
4 (1L 3
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What you type

What you get

wdocumentclass[llpt]{article}
“Wbegin{document}

This is my \emph{first} document prepared
in \LaTeX.

\vend{document}

What you type

This 12 my first document prepared in BTREX.

What you get

‘documentclass[1llpt]{article}
“begin{document}
‘vsection{Introduction}

Blah blah

\subsection{More stuff}
Here is the sample mean:
“begin{equation}

\bar{y} = \sum {i=1}"n y i

vend{equation}

‘vend{document}

1 Introduction

Blah blah

1.1 More stuft

Here 1s the sample mean:
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% Is used to comment out a line. U8é for a % sign.

Use $..$ for inline mathematics.

Use $%$...$$ for displayed mathematics without
numbering.

Use\begin{equation} .\end{equation} for displayed
mathematics with numbering.



What you type

What you get

vsection{Int roduction}

Forecasts of business sales, the weather, or

This is my second paragraph. ‘\textbf{Bold} is
sometimes useful. So is ‘emph{italics}.

But never ‘underline{underline}.

Mathematical symbols such as $\mus are easy.

S0 are equations:
vbegin{equation}ilabel{stdev}
g2 = \sqrt{\sum_{i=1}"n (y_1 -
vend{eguation}

Equation (yref{stdev}) shows the sample
standard deviation.

\bar{y})"2}.

vsection{Literature review}

The best book on this topic is Hyndman et al.h
(2868) ‘emph{Forecasting with exponential
smoothing: the state space approach}.

vend{document}

the football results require statistical models.

1 Introduction
Foracasts of businass sales, the weathar, or the fothall results require sta-
tistical modals,

Thiz iz my sacond paragraph. Bold is sometimes useful. 5o is daliza, Buc
mever wnderline. Mathematical symbals such as g a1e sasy.

; —.]'}E[v, 9 ()

Equation (1} shows the sample standard deviation.

5o are equations;

2 Literature review

The best bock on this topic = Hyndman et al. (2008) Foresgatfng with ex-
ponential emooifing: the slote space approach.




Basic
Structure
of a paper

top matter

main matter

back matter

\documentclass{...

\usepackage{...}

\begin{document}

\title{...}
\author{...}
\address{...}
\date{...}

\begin{abstract}

‘end{abstract}

\maketitle

abstract

\section{...}

\section{...}

\begin{thebibliography}{9}

\end{thebibliography}

‘end{document}

preamble

body



The preamble

What you type

vdocumentclass|[adpaper, 11pt]{article}
\usepackage{natbib,amsmath,paralist, hyperref,qraphicx}
vusepackage|adpaper, text={16cm, 24cm} , centering ] {geometry}
vsetlength{\parindent}{Bcm}

vsetlength {\parskip}{l. 3ex}

\begin{document}

article is the document class. Other possibilities include book, report and letter.

Use report for a thesis and article for a paper.

11pt is the specified font size. If omitted, default is 10pt.

Packages are very useful for providing additional functionality and for changing the document
style and layout.



STYLE COMMAND

roman \textrm{roman}

sans serif \textsf{sans serif}
typewriter | \texttt{typewriter}
boldface \textbf{boldface}
italic \textit{italic}
slanted \textsl{slanted}
SMALL CAP | \textsc{small cap}




T'hese can be combined:
\textbf{\emph{combined}}

Emphasis is smart:

\textit{A polygon of three sides is
called a \emph{triangle}}.

A polygon of three sides is called a triangle.

\textbf{A polygon of three sides is
called a \emph{triangle}}.

A polygon of three sides is called a
triangle.



Size commands are relative to the default font size

size {\tiny size}

size {scriptsize size}
size {\footnotesize size}
size {\small size}

517 {\normalsize size}
gize {\large size}

size | {\Large size}
517¢ {\LARGE size}

SiZE {\huge size}
SIZE {\Huge s1ize}




Typing Math inLaTeX



I

Superscripts:  x"2 X
Subscripts: % Xy
Integrals: vint_a™b j:
Fractions: Zvfrac{1}{2} El
Greek letters:  “alpha‘\beta\Gamma afil
Infinity: winfty 00
Square root:  A\sqrt{2} 2
summation:  A\sum_{i=1}"n i—1
Products: vprod_{yell=1}"\infty —
Hats: vhat{y} v
Tilde: Zvtilde{y} V
Ear: vbar{x} ¥



\frac{-b\pm\sqrt{b*2-dac}}{2a}

vleftivfrac{3{9}\right) (
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Greek letters

\digamma F

\varkappa

Lowercase

Tvpe Tvpeset  Type Typeset Tvpe Typeset
\alpha oy \iota ! \sigma T
\beta I \kappa K \tau T
\gamma y \lambda \upsilon U
\delta d \mu [ \phi O
\epsilon € \nu 7 \chi Y
\zeta ¢ \xi & \psi W
\eta 1 \pi T \omega W
\theta f \rho I’

\varepsilon £ \varpi w \varsigma S
\vartheta 1 \varrho 0 \varphi ©




Uppercase

Type Tvpeset  Type Typeset  Type Typeset
\Gamma I \Xi = \Phi o
\Delta A \Pi I1 \Psi i
\Theta e \Sigma ) \Omega (2
\Lambda A \Upsilon T

\varGamma I \varXi = \varPhi &
\varDelta A \varPi I \varPsi U4
\varTheta e \varSigma X \varOmega {2
\varLambda A \varUpsilon r




B.2 Binary relations

Ty pe Ty peset Ty pe Tvpeset
< = > =
Nin = \ni or Nowns =
“Nleq or \le = ZWgeq or \ge =
11 <€ \NEE =
“prec —! “Wsucc —
“preceq = “ZWsucceq —
“sim —~ \Napprox =
ZNsimeq — Ncong =
Zequiwv = “doteq =
“subset - “supset o
“subseteq < “supseteq -
“sqgsubseteq C ‘\sgsupseteq —1
Zsmile — “frown —
\perp L ‘\models =
“mid | “parallel ||
“vdash = “dashwv —
\propto o “asymp =
“bowtie [=<]

“sgsubset — “Zsgsupset 1
WJoin <]

Note the \colon command used in f: = — 2. typed as

f “Zcolon x “Nto xXx™2



Twpe Ty peset Tvpe Ty peset
\leqq = \geqq =
“legslant = “Zgeqgslant =
“egslantless = “egslantgtr =
“lesssim = Ngtrsim =
“lessapprox = “Ngtrapprox =
“approxeq =

“lessdot << Zgtrdot =
111 €= \EEE =
“lessgtr = “Zgtrless =
“lesseqgtr % “gtreqless %
“lesseqqggtr % “gtregqgless %
“dotegdot = “Zweqgcirc ===
“circeq = ZNtriangleq £
“risingdotseq = “Zfallingdotseq =
“backsim — “Wthicksim ~
“backsimeq Eal “thickapprox =
“preccurlyeq = “succcurlyeq =
“curlyegprec == ZWcurlyegsucc =
“precsim = \succsim b
“precapprox = ZWSuccapprox 25
““subseteqq < ZWsupseteqq =
“Subset = “Supset =)
“vartriangleleft <] “vartriangleright =
“trianglelefteq =] “trianglerighteq =
“vDash = “WVdash I+
“Vvdash -

“smallsmile ~— “smallfrown —
“shortmid I “shortparallel "
“bumpeq == “Bumpeq ==
‘between { Zpitchfork rh
“varpropto o “backepsilon 2
“blacktriangleleft - “blacktriangleright »-

“therefore

‘“because




Twpe Twpeset Twpe Twpeset
\neq or \ne == \notin 7
‘\nless i \ngtr >
\nlegq % \ngeq 7
“nlegslant -% ‘“ngeqslant 2
\nleqq bt \ngeqq 2
“lneq = \gneq =
\lneqq = \gneqq =
VNlvertnegqg = \gvertneqgq =2
\lnsim = \gnsim =
\lnapprox = \gnapprox &
‘\nprec # \nsucc pa
\npreceq A ‘\nsucceq o
\precneqq = succnedqq sy
“precnsim ;j “succnsim g;
\precnapprox = \succnapprox Loy
\Zonsim e \ncong =
‘Zonshortmid r ‘“\nshortparallel H
\nmid t ‘\nparallel K
\nvdash IS ‘\nvDash =
\nVdash I ‘“\nVDash W
Zntriangleleft < ‘“ntriangleright [
‘\ntrianglelefteq ;ﬂ ‘“ntrianglerighteq E
‘\nsubseteq L ‘\nsupseteq 2
‘\nsubseteqgqq g ‘\nsupsetegqq 2
“subsetneq - “supsetneq =
“varsubsetneq e \varsupsetneq =
\subsetneqgq g \supsetneqgq =
= =

ZWwarsubsetneqq

\varsupsetneqq




Twvpe Tvpese Twvpe Tvpeset
+ + - —
\pm =+ \mp -
“Wtimes < “cdot

“wcirc o “bigcirc D]
“Adivwv = ““bmod modcl
“cap M “Coup I
\sqgcap 1 \sqgcup LJ
“wedge or Z1land AN “Wweae or Zl1or s
“triangleleft < “triangleright =
“bigtriangleup AN “bigtriangledown 7
“woplus “wominus

Zwotimes e “woslash

“wodot - “bullet -
\dagger T ‘Zddagger i
‘“setminus M, “smallsetminus ~
W ? “wvamalg L1
Zast e star a
“wdiamond <

“1lhd <] “rhd =
“unlhd =l “unrhd =
‘“dotplus —+ “Zcenterdot -
“Wltimes B “"rtimes >
“leftthreetimes > “rightthreetimes -~
“circleddash = \uplus E=!
“barwedge M “wdoublebarwedge ~
Zwocurlywedge Al wecurlyvee s
“ZWvweebar s “intercal T
“wdoublecap or \Cap (il “wdoublecup or “Cup I
“wcircledast D “wcircledcirc )]
\boxminus (=] “boxtimes =
\boxdot L] “boxplus =]
\Ndivideontimes ¥ \vartriangle Fal
“And &




Twpe Twvpeset Twpe Twpeset
“leftarrow - “rightarrow or \to —
“longleftarrow — “longrightarrow —_—
“Leftarrow = “Rightarrow =
“Longleftarrow — “Longrightarrow =
“leftrightarrow — “longleftrightarrow —
“WLeftrightarrow — “Longleftrightarrow =
‘uparrow 1 ‘\downarrow |
“WUparrow 1T \Downarrow 1]
\updownarrow 1 \NUpdownarrow I
‘\nearrow o \searrow ™
\swarrow o \nwarrow !
Wiff — ‘\mapstochar

‘\mapsto — “longmapsto —
“hookleftarrow — “hookrightarrow s
“leftharpoonup o “rightharpoonup —
“leftharpoondown -— “rightharpoondown —
“leadsto ~~—t

“leftleftarrows b — “rightrightarrous —
“leftrightarrows = “rightleftarrows =
ZWLleftarrow P “Erightarrow =
“twoheadleftarrow - “twoheadrightarrow —
“leftarrowtail — “rightarrowtail —
“looparrowleft «—F “looparrowright S
\upuparrows 1T \downdownarrows 1l
“Zupharpoonleft 1 ‘Zupharpoonright I
‘Zwdownharpoonleft | ‘Zdownharpoonright L
“leftrightsquigarrow s “rightsquigarrow o~
‘\multimap —o

“nleftarrow - ‘“\nrightarrow —5
“nLeftarrow == “‘nRightarrow ==
“nleftrightarrow — ‘“nLeftrightarrow ==
“dashleftarrow —— ‘dashrightarrow —-——3
“Zcurvearrowleft e “Zcurvearrowright T
“Zcirclearrowleft - “Zwcirclearrowright (o)
“leftrightharpoons = “rightleftharpoons =
“\Lsh A “Rsh r




Tvpe Ty peset Tvpe Tvpeset
“hbar R Nell ¢
Nimath {2 “jmath 7
\wp i \partial i)
NIm X “Re s
“infty O “\prime !
\emptyset iy \varnothing %]
Z“forall W ZNexists =
“smallint I \Ntriangle AN
“top T ‘\bot 1
\P q \S 3
‘dag T Z\ddag T
Nflat b “natural b
“sharp i ZNangle Z
‘Zclubsuit o ‘Zdiamondsuit o
“heartsuit o \spadesuit »
\Zsurd v ‘\nabla N
\pounds £ ‘\neg or \1lnot —
“Box O “Diamond <
‘\mho (&

“hslash H “Ncomplement C
“backprime \ ‘\nexists A
\Bbbk Ik

‘\diagup o ZNdiagdown ™.
“blacktriangle Y “blacktriangledown v
Ztriangledown v “Zeth a
\square ] \blacksquare [
\Vlozenge & “blacklozenge ¢
‘“measuredangle A “sphericalangle =1
‘ZcircledsS = \bigstar i
\Finwv 4 \Game )







