Introduction to Programming and Computing for
Scientists

Oxana Smirnova

Lund University

Tutorial 2a: writing a document using LaTeX

Oxana Smirnova (Lund University) Programming for Scientists Tutorial 2a 1/ 37



You need a text editor and a LaTeX distribution

* LaTeX files are simple ASCII files, like any program code

* They can be edited on any platform (Linux, Windows, anything) using any text
editor

* These days everybody prefers to have the result in PDF
* This was not the case 20 years ago, so by default LaTeX produces DVI files

* All modern LaTeX systems can build PDF as well (pdflatex command in
Linux)

* There are different LaTeX distributions, all based on the same LaTeX2e version

Ubuntu, Debian texlive, texlive-base, texlive-full

RedHat, CentOS, Fedora, SUSE texlive, texlive-base, texlive-latex

Linux tetex —not supported since 2006
Windows MiKTeX
Mac OS MacTeX

* There are many packages not included in the typical distributions, but they
always can be added later
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Highly recommended way: use a LaTeX IDE

* LaTeX IDEs can:
* Edit the text, highlighting elements and environments
* Assist in typing the environments and tags
» Offer menus for most common environments, tags, symbols etc
e Offer single-click interface to build and view LaTeX files

* Many such IDEs exist, today we will use Kile
* Finditin the menu, or type kile in “Run”

iff Accessories

8
® Education y

b Graphics »

@ Internet ,

8 << [3 Abiword

#a Programming v Document Viewer
K72 Sound & Video » [ Gnumeric

Q System Tools Ny K Kile

2 pref (La)TeX development environment
references

Run

2> Logout

Kol 0B EC e
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Configure your Kile

File Edit View Build Project LaTex Wizard Help

i Define C tD L as 'Master D t'
[9 % 8 {s : D : Define Current Document as "Master Documen

New Open Close PDFLaTex ViewPDF | System Check...

Toolbars Shown v
v Show Statusbar
+ Show Side Bar

@ P o S
£8 » Home

: EESkEOD |; v Show Messages Bar

ocuments
B Downloads : ¢ Full Screen Mode Ctrl+shift+F
B Music £ Configure Shortcuts...
= F‘IC;IJII'ES ¥ Configure Toolbars...
:?U 'Cl X A Configure Kile...

emplates

E videos

[- Log and Messag es] k< output [@ Konsole T\ Preview

[PDFLaTeX] Tutorial6b.tex == Tutorialéb.pdf (pdFlatex)

JTutorialeb.tex:0:No file Tutorialéb.aux.

JTutorialéb.tex:0: File "Tutorialéb.out' has changed.
[PDFLaTeX]10 erraors. 2 warninas. 0 badboxes

M LaTeX = Symbols “|Structure = Files and Projects ([ Open File

Normal mode
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Configure your Ki

e: select Evince as PDF viewer

@ xile

New... H Remove

v ! Build
#* General
= Complete
© Help Select a tool Choose a configuration For the tool ViewPD
i@ Scripting Archive Select: |Evince
- [E LaTeX Asymptote
A General BibTeX I New... I I Remove ‘
= Environments ConTeXt
&4 Graphics . Convert General I Advanced | Menu |
| structure View DBLaTeX - —
¢ Ssymbol View DVItoPDF
- 0 Tools DVItoPNG Command: ‘evince ‘
i Build DVItoPS ) . \
W Preview ForwardDV! R *target
- 1 Editor ForwardPDF
/| Appearance LaTeX
7 Fonts & Colors LaTeX to Web
1 Editing Lilypond
H open/save Makelndex
4L Extensions MetaPost
PDFLaTeX
PDFTeX
PStoPDF
QuickBuild
TeX
ViewBib
ViewDVI
ViewHTML
ViewPDF
ViewPs
XelLaTeXx

Restore Default Tools... J
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Quick-start the new document using Kile Wizard

File Edit View Build Project LaTex RYFEIGH Settings

[9 % 6 & Ly| B Quick Start [ s
New Open Close PDFLaTex . MIBWPE E7 Tabular QuickBuild :
. E Array

¢ ' %2 Tabbing

&S » Home ! Floats

= Desktop ‘ #y Math

E Documents ——

ES Downloads &d Postscript Tools

B Music

ES Pictures

E=S public

ES Templates

ES videos

[. Log and Messages] f, output @ Konsole P\ Preview
[PDFLaTeX] Tutorialéb.tex == Tutorialsb.pdf (pdflatex) |

E O

JTutorialéb.tex:0:Mo file Tutorialeéb.aux.
J/Tutorialéb.tex:0: File “Tutorialsb.out' has changed.
[PDFLaTeX10 errors. 2 warninas. 0 badboxes

M LaTeX = Symbols | Structure = Files and Projects |[[Z Open File

<L

Normal mode
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We will make an article for a two-sided A4 printing

Don’t click OK yet, let’s go to the Packages tab

Class Options | Packages Document Properties
Document class: | article = + i
Typefacesize: | 12pt o i |
Paper size: | a4paper = W "
Encoding: |utf8 =
Class options: | gption Description

(] landscape Sets the document's orientation to landscape

(] oneside Margins are set for single side output [default]

& twoside Left and right pages differ in page margins

(] draft Marks "overfull hboxes" on the output with black bo...

(] Final No special marks for "overfull hboxes" on the outpu...

(] legno Puts formula numbers on the left side

(] Flegn Aligns formulas on the left side

I ) [P, e T P N | [y Sy S S ——

+ Add... # ) Edit... = Delete

 @cancel || Yok |
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Let’s pick some useful LaTeX packages
hyperref with pdftex will make PDF files with clickable cross-references

Class Options | Packages | Document Properties

LaTeX packages:
Package Value Description
(] amsmath Special math environments and comm...
(] amsfonts Collection of Fonks and symbols for ma...
(] amssymb Defines symbol names for all math sy...
(] amsthm Improved theorem setup (AMS)
(] caption Extends caption capabilities For figure...
* & hyperref Hypertext marks in LaTeX
(] dvips Use dvips as hyperref driver
& pdftex Use pdftex as hyperref driver
(| bookmarks =empty=  Make bookmarks [true]
(| bookmarksnumbered <empty=  Putsection numbers in bookmarks [Fal...
(] bookmarksopen <default>  Open up bookmark tree [ ]
(] pdfauthor =default>  Text for PDF Author field [ ]
I T 1 S T P T T T - N N N S - [ T NI T
| 4 Add Package... | | 9 Add Option... | | #/Edit.. || = Delete | | = Reset to Defaults |

| @ Cancel ][ ¥ OK
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More useful packages

graphicx with pdftex will allow to insert raster graphics (JPG, PNG etc)

Class Options | Packages | Document Properties

LaTeX packages:
Package Value Description
(] multicol Enables multicolumn environments
(] pstall Load all pstricks packages
] rotating Rotates text
(] subfigure Enables subfigures inside figures
(] upgreek Typesetting capital Greek letters
(] xcolor Extending LaTeX's color facilities
v [] babel Adds language specific support
" (] Fontenc Use a font encoding scheme
~ [ graphicx Support for including graphics
(] dvips Specialize on graphic inclusion for dvips
& pdftex Specialize on graphic inclusion for pdftex
(] draft Show only frames of graphics
| % Add Package... | | 9 Add Option... | | »#/Edit.. | | = Delete | | 5 Resetto Defaults |

. @ Cancel J[ ¥ OK l
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And now some metadata

| Class Options | Packages ‘ Document Properties

Author: |Oxana Smirnova

Title: | Tutorial 2a exercise paper

Date: 2015-11-11

 @cancel || ¥ OK

Now it is OK to click OK
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Time to save thefile

File Edit View Build Project LaTeX

[9New %tjpen chuse ESave l@ S%EAS tEQUm:Il:r @ Redo QPDFLaTeX - V‘lewHTML v 3; Convert = »

Bookmarks Tools Settings Help

f‘—'_' = untitled

E \documentclass[adpaper,12p ‘

a \usepackage{ucs} '
E ‘\usepackage[utf8]{inputenc} Places ® g
n \usepackage{babel} = ¢G> 4C wm 0@ L A
H \usepackage{Tontenc} & Home

'Sl | \usepackage[pdftex]{graphicx} @ Network * Home > Documents

o ES images

g \usepackage [pdftex] {hyperref} B Root

o [Z Trash

o ‘author{0xana Smirnova}

E \title{Tutorial 2a exercise paper} i dav

E'g \date{2015-11-11} 28,5 GiB...

".5" w \begin{document}

)

[¥]

E ‘end{document}

]

&7

L

5]

o

3

)

(@] : .

>< | Log and Messages| 4 output B Konsole Name: [ Tutorial2a.tex a v | Hsave |
|'1-'; Filter: [(La)TeX Source Files a | v] [ @ cancel ]
|

['d Encoding: [UTF-B ;]

Automatically select filename extension (.tex)
—— .
Normal mode Line: 16 Col: 2 INS LINE
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And now let’s build it

File Edit View Build Project LaTeX Wizard Bookmarks Tools Setting

Tutorial2a.tex X

‘documentclass[adpaper,12pt, twoside]{article}

& Tutorial

\usepackage{ucs}

‘usepackage [utT8]{inputenc}
‘\usepackage{babel}
\usepackage{Tontenc}
‘usepackage [pdftex]{graphicx}

‘\usepackage [pdftex]{hyperref}
vauthor{0xana Smirnova}

\title{Tutorial 2a exercise paper}
hdate{2015-11-11}

¥ ‘begin{document}

‘end{document}

[- Log and Messages] f4, output @ Konsole . Preview

¥ LaTeX R Symbols [ Structure | = Files and Projects| [[Z' Open File

[PDFLaTeX] finished with exit code 1 %]
JTutorial2a.tex:4:File "ucs.sty' not Found. \usepackage a2
[PDFLaTeX] 1 error, 0 warnings, 0 badboxes I
L] ¥
Normal mode Line: 16 Col: 2 INS LINE
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Whatever, we don’t need this package, comment it out
Use % to comment (inactivate) any line in LaTeX; you can turn off many packages

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help
[‘?New %Dpen @Cluse Hs.aue HSaveAs 9) undo @@ Redo Ly PDFLa[{e){ v @WEWHTML v 5‘; Convert = »
| = J
" Tutori

m Tutorial2a.tex X | PDFLaTeX
\documentclass[adpaper,12pt, twoside]{article}

Fhusepackage{ucs}
\usepackage[utf8]{inputenc}
w\usepackage{babel}
%huseoackage{fn“tE“c}
\usepackage[pdftex] {graphicx}

‘\usepackage[pdftex]{hyperref}
‘author{Oxana Smirnova}

\title{Tutorial 2a exercise paper}
\date{2015-11-11}

¥ \begin{document}

hend{document}

“ structure | = Files and Projects [[.

(%4}
©
L
E
‘%\ \
a .
» | Log and Messages| [ Output [@ Konsole ™ Preview
% JTutorial2a.tex:0: File "Tutorial2a.out’ has changed. (%]
|
& [PDFLaTeX] 0 errors, 2 warnings, 0 badboxes a
[PDFLaTeX] Done!
Normal mode Line: 6 Col: 2 INS LINE

Oxana Smirnova (Lund University) Programming for Scientists Tutorial 2a 13 / 37



Add some text, build and view the result

File Edit View Build Project LaTeX Wizard Bookmarks Tools gttinﬁ

.

[9New %Open ecluse ld save ESaveAs ) undo & Redo ‘} PDFLaTeX ~ DVEWRDF ‘v =3 convert »

S Tutorial @

Tutorialza.tex X | m

\documentclass[adpaper,12pt, twoside] {article}

F\usepackage{ucs}
\usepackage[utf8]{inputenc}
%\usepackage{babel}
F\usepackage{Tontenc}
\usepackage [pdftex]{graphicx}

\usepackage[pdftex]{hyperref}
‘author{0xana Smirnova}

\title{Tutorial 2a exercise paper}
\date{2015-11-11}

Files and Projects| [[Z OpenFile

begin{document}

123

201
[] ‘end{document}

i |

©

0

E

)

¥

>< [. Log and Messages] td, output @ Konsole ©\ Preview

% [ViewPDF] Tutorial2a.pdf (evince) ]
[ 4] a2

L] ¥
Normal mode Line: 18 Col: 2 INS LINE
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Where’s the title? Let’s make it: \maketitle

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help
[9New %Open ecluse ESaue ESaveAs ) undo @ Redo ‘}PDFLaTe}( - QWEWPDF - 5‘; Convert = »
% Tutorial

H Tutorial2a.tex X ‘
‘documentclass|[adpaper,12pt,twoside] {article}

Fusepackagefucs}
\usepackage[utT8]{inputenc}
Fyusepackage{babel}
%\usepackage{fontenc}
\usepackage[pdftex]{graphicx}

‘\usepackage[pdftex]{hyperref}
‘Yauthor{0xana Smirnova}

\title{Tutorial 2a exercise paper}
wdate{2015-11-11}

w ‘\beqgin{document}

“\make

\makeatletter
“Ymakeatother
\makeglossary
‘Ymakelndex
“\makelabel
\makelabels{number}
“Wmaketitle

bols || Structure | = Files and Projects| [[Z OpenFile

le P Preview

P
E [viewPDF] Tutorial2a.pdf (evince) (%]
|
£ a
L ¥
Normal mode Line: 17 Col: 7 INS LINE
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Would be nice to add e-mail, centered

File Edit

[‘?New ﬁopen @Cluse HSaue MSave As D) undo @ Redo Q?PDFLaTEx v

View Build Project

LaTeX Wizard Bookmarks

Tools

Settings Help

DWEWPDF - 5‘; Convert = pos

® Tutorial

& Tutorial

Normal mode
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“|structure | Files and Projects| [[Z OpenF

¥S LaTeX 2 symbols

& Tutorial2a.tex X | v/ Tutorial2a_full.tex X
\documentclass[adpaper,12pt,twoside]{article}

s\usepackage{ucs}
‘usepackage [utTE] {inputenc}
t\usepackage{babel}
husepackage{fontenc}

‘usepackage[pdftex]{graphicx}
\usepackage[pdTtex]{hyperref}
‘author{Oxana Smirnova}
\Vtitle{Tuteorial 2a exercise paper}
\date{2015-11-11}

¥ ‘begin{document}
\maketitle

¥ ‘\begin{center}

“texttt{oxana.smIrnova@hep.lu.se}

vend{center}|

123

| Log and Messages (< Output [@ Konsole A Preview
[ViewPDF] Tutorialza.pdf (evince)
[ViewPDF] Done!

* \begin{center}
\end{center}

this environment center-aligns
everything inside it

 \texttt{..} tagapplies
equidistant “typewriter”-like font

(%
&

¥

Line: 21 Col: 14 INS LINE
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Time to add some sections and labels for cross-reference

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help
LE? New L_—T’Dpen € close | save MS&WE As 9)undo @ Redo & PDFLaTeX v DWEWPDF v =2 convert ~ »

i 1] . = -
% Tutorial .2 H Tutorial2atex X | [/ Tutorialza_fulltex X

" Tutorial i
\usepackage [pdftex]{graphicx}

‘usepackage[pdftex]{hyperraf}

wauthor{Oxana Smirnova}
“Wtitle{Tutorial 2a exercise paper}

\date{2015-11-11} * \section{name}
¥ \begin{docunent) tag creates a numbered section

\label{label-name}

tag sets a cross-reference target.
\section{Introduction} Label name can be anything, people
Vebet{seciantro} use prefixes like sec: or £ig: to

“section{Summary}

I‘\label{Sec:sum} aVOid Name CIaShes

Wmaketitle

¥ ‘\begin{center}
‘texttt{oxana.smirnova@hep.lu.
Yend{center}

Structure | = Files and Projects| [ OpenF

‘end{document}

¥ Log and Messages| t Output @ Konsole © Preview
[ViewPDF] Tutorial2a.pdF (evince) (%
[ViewPDF] Done! 2

M LaTeX = Symbols

»
W

Normal mode Line: 28 Col: 1 INS LINE
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So how do we do cross-referencing?

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help
[?New .ﬁopen ecluse HS&VE MS&NE As D)undo @ Rredo Q?PDFLaTEX v D\WEWPDF v 5‘; Convert v »

i @ o - -
g I“E"rfat = & Tutorialza.tex X | = Tutorialza_fulltex X
utorial =

Zauthor{Oxana Smirnova}
YWtitle{Tutorial 2a exercise paper}

\date{2015-11-11} ® \ref { label-name }
¥ \begin{document} a very smart tag that inserts
\maketitle numbering of the labelled
¥ \begin{center} environments and even creates
“texttt{oxana.smirnova@hep.lu.se} . .
\end{center} clickable cross-references in PC

“section{Introduction}
“label{sec:intro}

This is introduction. Summary will be given in Section ‘\ref{sec:sum}.

Ysection{Summary}
“label{sec:sum}

“| structure | =2 Files and Projects| [ ope

“end{document}

¥ Log and Messages| t Output @ Konsole 7 Preview
[ViewPDF] Tutorial2a.pdF (evince) (%
[ViewPDF] Done! 2

M LaTeX = Symbols

»
W

Normal mode Line: 26 Col: 70 INS LINE
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Let’s add a picture

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help
=3
=4

[@ New ﬁ Open e Close H Save M save As L9)Undo () Redo %" - I-_Vl - - @}j

PDFLaTeX ViewPDF Convert QuickBuild

ol @ [~ .
"% Tutorial = Tytorial?a.tex X

¥ ‘\begin{center}
wtexttt{oxana.smirnovaghep.lu.se}
wend{center}

» Get yourself a penguin (or a cat)
wsection{Introduction} from Google

“Wlabel{sec:intro}
This is introduction. Summary will be given in Sectic e \begin{figure}
‘ool {oae immy \end{figure}
¥ \begin{Figure} the environment for figures

\ dﬁ'f"ﬂud;graphi:W
T * \includegraphics{..} inserts

Ysection{Summary}

Ylabel{sec:sum} aCtua| f||es

ywend{document}

structure |2 Files and Projects| [z Open Fil

¥ Log and Messages | [, output B Konsole | Preview

o
[ViewPDF] Tutorial2a.pdF (evince) a
[ViewPDF] Done!

M LaTeX = Symbols =

e
W

Mormal mode Line: 34 Col: 13 INS LINE
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This looked ugly, let’s pin it and center it

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

[+] [ = ] iy = 7
P = O Hd M ™ € R s . oy
New Open Close Save SaveAs Undo ~=co PDFLaTex ViewPDF Convert QuickBuild

" Tutorial6b.tex H Tutorialsb.tex X

\texttt{oxana.smirnova@hep.lu.se}
vend{center}

\isbel {ascrontroy o™ * [h] means “here”; also exist H, t, b,
p and ! (can be used together)

e LaTeX has its own ideas what
means “here”: figures and

This is introduction. Summary will be giwven in

\section{About Linux}
\label{sec:linux}

w \begin{figure}[h]
¥ \begin{center}

| structure | = Files and Projects| [ Open File

Lon e udegraphics {penguin. prg] tables are placed according to
\endtiigurel some optimal rules. Use “!” to
‘section{Summary} o

* | \labelsec:sun) override them (good luck...)
=
E vend{document?
oy
2 |B8 Log and Messages) f4 output @ Konsole O\ Preview
E [PDFLaTeX] Tutorialéb.tex == Tutorial6b.pdf (pdflatex) %]
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
" [PDFLaTeX] Done!
MNormal mode Line: 33 Col: 3 INS LINE
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Every figure needs a caption

File Edit WView Build Project LaTeX Wizard Bookmarks Tools Settings Help
iy = @ = z
2 @0 HdH M ®» @ e 2 = ., S
New Open Close Save SaveAs Undoe Fedo  PDFLaTeX ViewPDF Convert QuickBuild
™ Tutorialéb.tex

= Tutorial6b.tex X

\texttt{oxana.smirnova@hep.lu.se}

wend{center} ° \caption { text}

\sectionntroduction) Inserts numbered caption; caption
This is introduction. Summary will be given in teXt can be formatted the same Way
vwsection{About Linux} aS any Other tEXt (W'th feW
label{sec:linux} o

“ exceptions)

¥ “begin{figure} [h]

w \begin{center}
‘includegraphics{penguin.png}
‘caption{Penguin symbolises Linux}|

‘end{center}
wend{figure}

“|structure | = Files and Projects| [[Z Open File

vsection{Summary}
Ylabel{sec:sum}

| Log and Messages) [, Output @ Konsole Al Preview

[PDFLaTeX] Tutorial6b.tex == Tutorialéb.pdF (pdflatex) (%]
[PDFLaTeX] 0 errors, 0 warnings, 0 badboxes P
[PDFLaTeX] Done!

P2 LaTeX = symbols

e
w

Normal mode Line: 33 Col: 39 INS LINE
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We also want to cross-reference figures

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

° =2 6 A4 ®» @ @ P 2 oy

v v v

New Open Close Save Save As Undo Fedo  PDFLaTeX ViewPDF Convert QuickBuild
"% Tutorial6b.tex

= Tutorial6b.tex X |

Ywsection{Introduction}
Ylabel{sec:intro}

This is introduction. Summary will be giwven in Section ‘ref{sec:sum}.

wsection{About Linux}
Wlabel{sec:1linux}

w \begin{Figure} [h] * \label{label-name}

¥ begin{center}

‘includegraphics{penguin.png} and \ref { label —name } are

‘caption{Penguin symbolises Linux}

\Label{fig:penguin} used in the same way as for sections

\end{center} 5
\end{Figure} (and anything else)

Figure \ref{fig:penguin} shows a penguin.

“ Structure | = Files and Projects [ Open File

‘section{Summary}
YWlabel{sec:sum}

8 Log and Messages| [ output B Konsole ™. Preview

[PDFLaTeX] Tutorial6b.tex == Tutorial6b.pdf (pdflatex) (%
[PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
[PDFLaTeX] Done!

M LaTeX = Symbols

W
W

Mormal mode Line: 38 Col: 42 INS LINE
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Final adjustments

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

° =2 @ H M ®» & & o =, S

w

MNew Open Close Save Save As Undo Fedo  PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

= Tutorial6b.tex X |

wsection{Introduction}
Ylabel{sec:intro}

This is introduction. Summary will be given | e \includegraphics [] {} can
NiSeri st take various options specified in []

w \begin{figure}[h] - . . .
¥ begin{center} ® \textlt{ } applles ItO/IC
‘includegraphics[width=2cm]{penguin.png}
‘Zcaption{Penguin symbolises Linux} (Sla nted) font to the teXt
Y label{fig:penguin}
vend{center}
vend{figure}

Figure \ref{fig:penguin} shows a ‘\textit{penguin}

“ structure | = Files and Projects| [[Z Open File

“section{Summary}

i | “Label{sec:sum}
2
E
o
¥ & & .

| Log and Messages| [, Output [@ Konsole . Preview
<
¢ [PDFLaTeX] Tutorial6b.tex => Tutorial6b.pdf (pdflatex) Q9
m
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes 2

[PDFLaTeX] Done!

¥

Mormal mode Line: 38 Col: 50 INS LINE
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We have to cite bibliography reference now

* \cite{item-name}
inserts cross-reference to the named
bibliography item

File Edit WView Build Project LaTeX Wizard Bookmarks Tools

9w OH e o (]

Ne;r Operlu Close Save Save As Undo PDFLaTeX ViewPDF ¢ \begln{theblbllography}
Tutorial6b.tex = Tutorialéb.tex X : - N :
S _ | ~ environment lists bibliography items
This is introduction. Summary will be given in
vsection{About Linux} ® EaCh |tem |S dEfIHEd V|a

YWlabel{sec:linux} o o .
o \bibitem{item-name}
w \begin{figure}[hl]
¥ ‘\begin{center}

‘includegraphics [width=2cm]{penguin.png} ° \url { } Creates CIlea ble Web

‘caption{Penguin symbolises Linux}
‘label{fig:penguin} g 0 .
\end{center] links in the PDF file
‘end{figure}

Figure \ref{fig:penguin} shows a ‘textit{penguin}. For more details| check
the Linux Web page “cite{linmux}.

Ysection{Summary}
Ylabel{sec:sum}

Structure | = Files and Projects| [Z Open File

w \begin{thebibliography}{99}

. Ybibitem{linux} Linux web site: “url{www.linux.com}
= vend{thebibliography}
E
@
(s = [ &) :
| Log and Messages| [ Output @ Konsole "\ Preview
" J
¢ [PDFLaTeX] Tutorial6b.tex => Tutorialeb.pdf (pdflatex) (%]
m
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
" [PDFLaTeX] Done!
Normal mode Line: 38 Col: 68 INS LINE
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One small detail: non-breaking space

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

P = O A » & & P = . %

w v

New Open Close Save Save As Undo Fedo  PDFLaTeX ViewPDF Convert QuickBuild
% Tutorialéb.tex

H Tutorialsb.tex X

This is introduction. Summary will be given in Section ‘\ref{sec:sum}.

‘section{About Linux}
Vlabel{sec:linux}

w \begin{figure}[h]
¥ ‘\begin{center}
‘includegraphics [width=2cm]{penguin.png}
‘caption{Penguin symbolises Linux}
“label{fig:penguin}
vend{center}
‘end{figure}

Figure ‘ref{fig:penguin} shows a ‘\textit{penguin}. For more details, check
the Linux Web page~ﬁcite{linux}.

\section{Summary} * Did you notice the annoying line
“label{sec:sum} .
break? ~ will create a non-breakable

structure | Files and Projects| [Z Open File

“! |w \begin{thebibliography}{99}
@ | \bibitem{linux} Linux web site: \ blank space
s \end{thebibliography}
E
iy
¥ | It o
| Log and Messages| f« Output @ Konsole "\ Preview
x
@ | [PDFLaTeX] Tutorial6b.tex => Tutorial6b.pdf (pdflatex) (5]
m
E‘ [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
" [PDFLaTeX] Done!
Normal mode Line: 39 Col: 20 INS LINE
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Make a new \ subsection and atable

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settinas Help

S = O H I » @& o  \begin{table} is very similar to

L v

New Open Close Save SaveAs Undo Fe=co PDFLaTeX Vie \begln{flgure}

" Tutorialéb.tex | & = Tutorialéb.tex X
E \end{center} * Tables themselves are defined
o | \end{figure} by\begin{tabular}
':—Jj Figure \ref{fig:penguin} shows a ‘\textit . g g
4] | the Linux Web page-\cite{linux}. e Each letterin {c|c} indicates a
\subsection{Linux flavours} COIUmn,' ”C" means Centered,

Ylabel{sec:flavours} wan “w__n
can be also “1” or “r

al v “begin{table}[h]
¥ |™ \begin{center}
o ‘vcaption{Different flavours of Linux}
B Ylabel{tab:flavours}
4l \w \begin{tabular}{c|c|c|c} % is for border, ¢ is for centering|
w Vtextbf{Distribution}&RedHat&Debian&SusSEyy,
2 Fedora 20 & X & & W
S \end{tabular}
]
::n vend{center}
= wend{table}
v * & separates cells
L
E \section{Summary?}
& * \\ ends rows
« | Log and Messages| [, Output @ Konsole "\ Preview
e
@ | [PDFLaTeX] Tutorialéb.tex => Tutorialéb.pdf (pdflatex) [ |
[47]
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
~ [PDFLaTeX] Done!
Normal mode Line: 48 Col: 64 INS LINE
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't was an ugly table, let’s make it slightly better

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

P O b M@ © [ w9y
New Open Close Save SaveAs Undo ~c=cc PDFLaTeX ViewPDF Convert QuickBuild
% Tutorial6b.tex

= Tutorialéb.tex X

Ylabel{fig:penguin}
vend{center}
“end{figure}

Figure Yref{fig:penguin} shows a ‘\textit{penguin}. For more details, check
the Linux Web page~‘cite{linux}.

Ysubsection{Linux flavours}
Ylabel{sec:flavours}

w ‘begin{table}[h]
¥ \begin{center}

Structure | = Files and Projects| [[Z Open File

L begin{tabular}{c||c]c|c} % | is for border, ¢ is for centering|
Vtextbf{Distribution}&RedHat&Debian&SusSENY, Yhline ‘\hline
Fedora 20 & X & & W AZhline
vend{tabular}
‘caption{Different flavours of Linux}
Ylabel{tab:flavours}
~ vend{center}
= vend{table}
3 | * \hline adds a horizontal border
; “section{Summary}
o * Onecanalsouse \cline{2-3
e | Log and Messages]ﬁoutput & Kon h b \l f f }
E [PDFLaTeX] Tutorialéb.tex => Tutoriale to have Orders on y orse eCted )
[47]
E‘ [PDFLaTeX] 0 errors, 0 warnings, 0 bad COlumnS 2
~ [PDFLaTeX] Done!
Normal mode Line: 46 Col: 68 INS LINE
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A footnote

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

P = O H M ®» @ & P " o)

w v w

New Open Close Save SaveAs Undo ~c=cc PDFLaTeX ViewPDF Convert QuickBuild
™ Tutorialéb.tex

= Tutorial6éb.tex X ‘

Figure Yref{fig:penguin} shows a ‘\textit{penguin}. For more details, check
the Linux Web page~‘cite{linux}.

wsubsection{Linux flavours}
Ylabel{sec:flavours}

Tahle~\ref{tab:flavours} lists some Linux flavours~\footnote{Only one is shown
for simplicity}

w ‘begin{table}[h]
¥ ‘\begin{center}
w ‘\begin{tabular}{c||c|c|c} % | is for border, ¢ is fol| centering
Vtextbf{Distribution}&RedHat&Debian&SusSENY, Yhline thline
Fedora 20 & X & & W AZhline
wend{tabular}

‘caption{Different flavours of Linux}
Ylabel{tab:f1l } 0
\end{center}  \footnote{text} putstextin the

Structure | = Files and Projects| [[Z Open File

= \end{table} .
Py automatically numbered footnote
-E ‘section{Summary}
& |
@ @ Log and Messages| [, Output @ Konsole ©| Preview
E [PDFLaTeX] Tutorial6b.tex == Tutorial6b.pdf (pdflatex) [ |
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes a
~ [PDFLaTeX] Done!
Normal mode Line: 45 Col: 16 INS LINE
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Now let’s try mathematics in a new section

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

P = O A4 » & @ P " o)

w v w

New Open Close Save SaveAs Undo ~c=cc PDFLaTeX ViewPDF Convert QuickBuild
3 Tl::torli:alﬁb.tex f'—'_’ E Tutorialéb.tex X ‘EF_)' intro.tex X
intro.tex
5 ‘caption{Different flavours of Linux}
S- Ylabel{tab:flavours}
: vend{center}
E vend{table}
(%]
u wsection{About mathematics}
=) Ylabel{sec:math}
a
o In-line math in %LaTeX % is enclosed in %% symbols. Backslash ‘\textbackslash 3
o is used to denote special symbols.
(7]
i
o Subscripts and superscripts are always math: 54 x5, BA xys,
B 5e”x% and %e”{x"2}%. Using underscore % outside math without ‘“textbackslash
i causes big troubles.
W
[
2 A1l special symbols are also math: $\alpha%, %\betas, $\.gamma%, 5\delta$, %\sin
g ¥%, ®whbar$, $\lambda%, $\ldots% More information can be
E found in Ref.~\cite{latex}.]|
Ll /
c .
2 Noticed
3 ~ .
@ | . something
@ @ Log and Messages| [, Output @ Konsole ©| Preview wrong?
5 4 .
E [PDFLaTeX] Tutorial6b.tex => Tutorialéb.pdf (pdflatex) """ [ |
E [PDFLaTeX] 0 errors, 0 warnings, 0 badboxes /\l \ a
[PDFLaTeX] Done! 'n,
!
i b
Normal mode Line: 70 Col: 28 INS LINE
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Corrected mathematics text

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

P = O A4 » & @ P " oy

w v w

New Open Close Save SaveAs Undo ~c=cc PDFLaTeX ViewPDF Convert QuickBuild
g.Tuttoritalﬁb.tex f'—'_’ E Tutorialéb.tex X ‘EF)' intro.tex X
intro.tex
E ‘caption{Different flavours of Linux}
8- Ylabel{tab:flavours}
-w vend{center}
E vend{table}
(%]
u wsection{About mathematics}
'E Ylabel{sec:math}
o
- In-line math in %LaTeX % is enclosed in %% symbols. Backslash ‘\textbackslash 3
o is used to denote special symbols.
(7]
i
F Subscripts and superscripts are always math: $A xS, $A {xy}5,
B $e”x% and $e”{x"2}%. Using underscore % outside math witigmt ‘textbackslash
" causes bigh troubles.
W
[
2 A1l special s 1s are also math: $\alpha$%$, $\beta%, S.gamma%, 5\0Wlta%, %\sin
s xS, Svhbars, $\lowbpda$, $\ldots$ More information can be
5 found in Ref.-\cit
in
L. |
c .
£ e Group several charactersin {}
iy . |
°
O g Log and Messages i, output @kon © AlWays escape underscore with a
=
@ [PDFLaTeX] Tutorialéb.tex => Tutoriale backslash %)
m
-~ | [PDFLaTeX] 0 errors, 0 warnings, 0 bad . .
e * Even in URL links! f
[PDFLaTeX] Done!
Normal mode Line: 70 Col: 28 INS LINE
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And now let’s try an equation

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

" E O 4 » @ & _ [J . = . %
New Open Close Save SaveAs Undo ~=/- PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

I Tutorialeb.tex x |
Yl1abel{sec:math}

In-line math in ‘\LaTeX % is enclosed in % symbols. Backslash ‘\textbackslash %
is used to denote special symbols.

Subscripts and superscripts are always math: $A x5, SA {xy}5§,
fe”x% and $e”{x"2}%. Using underscore % outside math without ‘\textbackslash Y
causes bigh troubles.

All special symbols are also math: $valpha$, $\beta$, %\gammas, $\deltad, $isin
%%, $\hbar$, %\lambda%, 5\ldots$ More information can be
found in Ref.~\cite{latex}.

Equation~\ref{eq:chi2} shows S%chi~2%.

W ‘begin{equation}
“label{eq:chi2}
hchi®2 = ‘\sum\limits i (\frac{F i-D i}{\sigma i})"2

‘| structure | = Files and Projects| [[Z' Open File

rend{equatiun}
ié \tabel{sec: sumy’ « \begin{equation} also needs a
g label, but needs no caption —
: Bioaaniiesages 4 Output * Equations are numbered :
= automatically 2
Normal mode Line: 78 Col: 1 INS U;E
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Oh, that was also ugly. Fixing...

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

" E O 4 » @ & _ [J . = . %
New Open Close Save SaveAs Undo ~=/- PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

I Tutorialeb.tex x ‘
Yl1abel{sec:math}

In-line math in ‘\LaTeX % is enclosed in % symbols. Backslash ‘\textbackslash %
is used to denote special symbols.

Subscripts and superscripts are always math: $A x5, SA {xy}5§,
$e”x% and $e”{x"2}%. Using underscore % outside math without \textbackslash 3
causes bigh troubles.

All special symbols are also math: $valpha$, $\beta$, %\gammas, $\deltad, $isin
%%, $\hbar$, %\lambda%, 5\ldots$ More information can be
found in Ref.~\cite{latex}.

Equation~\ref{eq:chi2} shows S%chi~2%.

W ‘begin{equation}
“label{eq:chi2}
vchi®2 = ‘\sum\limits i ‘\leftivfrac{F i-D i}{\sigma i}\right}~2

‘| structure | = Files and Projects| [[Z' Open File

‘end{equation}
{2 Ysection{Summary}
15 Ylabel{sec:sum} )
& * \left (and \right) are some of
5 in LaTeX o
£ a
Normal mode Line: 78 Col: 1 INS LINE
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And finally, some bulleted lists

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

= /T
P = 6 d 4 @ & = [J . =" _ 9
New Open Close Save SaveAs Undo ~=/- PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

= Tutorialéb.tex X ‘

All special symbols are also math: $\alpha$, $\beta$%, $\gammas, $\delta%, $\sin
x5, %\hbar%, %\ lambda%, $\ldots% More information can be
found in Ref.~\cite{latex}.

Equation~\ref{eq:chi2} shows S%chi®2%.

W ‘begin{equation}
“label{eq:chi2}
vchi®2 = ‘\sum\limits i ‘\leftivfrac{F i-D i}{\sigma i}\right}~2
‘end{equation}

Ysection{Summary}
Ylabel{sec:sum}

We learned the following:
W ‘begin{itemize}
“item Linux is good
vitem \LaTeX \ is good]|
vend{itemize}

* \begin{itemize} creates a list of
un-numbered items

w ‘hegin{thebiblioqraphy}{99}

[- Log and Messages] f, output @ Konsole © Preview

M8 LaTeX 2 Symbols | Structure | = Files and Projects| [[Z Open File

o
[ViewPDF] Tutorial6b.pdF (evince) 2
[ViewPDF] Done! |
L] ¥
Normal mode Line: 85 Col: 24 INS LINE

Oxana Smirnova (Lund University) Programming for Scientists



There are also numbered lists

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

" E O 4 » @ & _ [J . = . %
New Open Close Save SaveAs Undo ~=/- PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

I Tutorialeb.tex x ‘
found in Ref.~\cite{latex}.

Equation~\ref{eq:chi2} shows S%chi~2%.

W ‘begin{equation}
“label{eq:chi2}
vchi®2 = ‘\sum\limits i ‘\leftivfrac{F i-D i}{\sigma i}\right}~2
‘end{equation}

‘section{Summary}
Ylabel{sec:sum}

We learned the following:

¥ \begin{itenize} . \begin{enumerate} is similar

“item Linux is good

item \LaTeX \ i d : 1 1 1

. \i ﬁgegiﬁ{gnu;ei:tg?DM to \begln { itemize ]' E Only the
“item Structuri d t 1
xitgm wrir:En;r;:%he:;:T:? unatiuns Items gEt numbered
vend{enumerate}

vend{itemize}

Structure | = Files and Projects| [Z' Open File

| Log and Messages| [ Output (@ Konsole | Preview

M LaTex 2 Symbols =

o
[ViewPDF] Tutorial6b.pdF (evince) a
[ViewPDF] Done!

¥

Normal mode Line: 89 Col: 20 INS LINE
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Last, but not least: you can have unformatted text, too

File Edit View Build Project LaTeX Wizard Bookmarks Tools Settings Help

85 0 H 4 @ &« . J . = | 9
New Open Close Save SaveAs o “odo  PDFLaTeX ViewPDF Convert QuickBuild
" Tutorial6b.tex

= Tytorialéb.tex X |

We learned the following:
W ‘begin{itemize}
“item Linux is good
“item ‘\LaTeX \ is good for:
- “begin{enumerate}
“item Structuring documents
“item Writing mathematial equations
vend{enumerate}
vend{itemize}

We can also write unformatted text using ‘\texttt{verbatim} environment, but
sometimes we have to specify this in the preamble:
W ‘begin{verbatim}

dtematy e \begin{verbatim} is useful to type code;
nothing inside is interpreted by LaTeX

W ‘begin{thebibliography}{99}
ZWbibitem{linux} Linux web site: ‘\url{www.linux.com}
“bibitem{latex} Leslie Lamport, ‘textsl{LaTeX: A Document Preparation

‘| structure | = Files and Projects| [[Z' Open File

% System}, second edition, Addison-Wesley (1994).

-E “end{thebibliography}

==y

L

& -

- @ Logand Messages| [« output @ Konsole | Preview

1}

E (%

£ &
Normal mode Line: 96 Col: 15 INS LINE
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And the result should look like this:

Tutorial 2a exercise paper

Oxana Smirnova
2015-11-11

oxana.smirnovaghep.lu.se

1 Introduction

This is introduction. Summary will be given in Section [

2  About Linux

Figure 1: Penguin symbaolises Limuox

Fig‘l.llt‘lIlShCﬁWS a penguin. For more details, check the Linux Web page [T].

2.1 Linux flavours
Table[d lists some Linux flavours [

Distribution | RedHat | Debian | SuSE
Fedora 23 [ X ] [

Table 1: Different flavours of Linux

'Only one is shown for simplicity

Oxana Smirnova (Lund Univer

3  About mathematics

In-line math in BTEX is enclosed in § symbols. Backslash \ is used to denote
special symbols.

Subscripts and superscripts are always math: Ay, Ay, € and i Using
underscore _ outside math without \ canses big_troubles.

All special symbols are also math: a, 8, v, 8, smz, k. A, ... More infor-
mation can be found in Ref. [.

Equation [I] shows y%

(1)

4  Summary
We learned the following:
» Linux is good
o HETEX is good for:

1. Structuring documents

2. Writing mathematial equations

We can also write unformatted text using verbatim environment, but
sometimes we have to specify this in the preamble:

\usepackage{verbatim}

References

1] Limsx web sie

[2] Leslie Lamport, LaTeX: A Document Preparation System, second edi-
tion, Addison-Wesley (1994).



Concluding notes

There are many more LaTeX tags and environments
Those tags and environments we tried have many different options
Every tag and environment can be modified and tailored to your needs

There is no way you can remember all the tags; get yourself a book (many good
books exist), or use any of the multiple online references
» Wikibooks: http://en.wikibooks.org/wiki/LaTeX

* LaTeX Reference Manual: http://home.gna.org/latexrefman/

All serious scientific journals have official LaTeX templates and styles, usually
complete with instructions

Homework: upload the document (and the picture) you have just created to the
Training portal, HW2A

(http://training.lunarc.lu.se/mod/assign/view.php?id=338)
* If you did not finish it in today, please complete it at home
* Deadline: TOMORROW!
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