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Göteborg 2001



Contents

1 BasicUnix 1
1.1 Firstmeetingwith thecomputer . . . . . . . . . . . . . . . . . . . . 1

1.1.1 Commands . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1.2 Simplefile-systemexercise. . . . . . . . . . . . . . . . . . . 2

1.2 BasicEmacs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.2.1 Makea file . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.3 Moreexercises . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.4 How to usethemanual . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.5 Redirectandpipelining . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.6 File quota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.7 Security . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.7.1 Lock your account!. . . . . . . . . . . . . . . . . . . . . . . 4
1.7.2 Changepassword! . . . . . . . . . . . . . . . . . . . . . . . 4

1.8 Finally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.9 Log off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.10 How to learnmore . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 Intr oduction to LATEX 7
2.1 Gettingstartedwith LATEX . . . . . . . . . . . . . . . . . . . . . . . 7

2.1.1 Typing text . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.1.2 Typingmath . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.1.3 Graphicsandtables. . . . . . . . . . . . . . . . . . . . . . . 11
2.1.4 Referencesandbibliography . . . . . . . . . . . . . . . . . . 12

2.2 How to learnmoreaboutLATEX . . . . . . . . . . . . . . . . . . . . . 12

3 Computing and programming with MATLAB 15
3.1 How to getstarted. . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.1.1 Startandstop . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.1.2 Basiccalculations. . . . . . . . . . . . . . . . . . . . . . . . 15

3.2 Simplegraphics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
3.2.1 Save figureto file . . . . . . . . . . . . . . . . . . . . . . . . 17

3.3 Systemsof linearequationsandeigenvalues . . . . . . . . . . . . . . 17
3.4 Simpleprogramming . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.5 How to learnmore . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

i



ii CONTENTS

A Short guide to basiccommands 19
A.1 UNIX commands. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
A.2 Emacs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
A.3 LATEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

A.3.1 Environments. . . . . . . . . . . . . . . . . . . . . . . . . . 22
A.3.2 Typesettingtext . . . . . . . . . . . . . . . . . . . . . . . . . 22
A.3.3 Specialsymbols . . . . . . . . . . . . . . . . . . . . . . . . 23
A.3.4 Somemathematicalsymbols . . . . . . . . . . . . . . . . . . 23

A.4 MATLAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24



Chapter 1

BasicUnix

First you will learnsomebasiccommandsfor the Unix-system,the basicsaboutthe
file-system,andhow to maketext-files with theeditor Emacs.This knowledgeis es-
sentialif youaregoingto usethecomputersat Djungeldata.

1.1 First meetingwith the computer

Sit down at a workstation. It is usually turnedon. If the screenis black, move the
mouseandwait for a little while. (The screengoesblack to save energy whenno-
onehave beenusingthecomputerfor a while.) You will seea login-promptat which
you have to write your user-nameandyou will be askedfor your password.When
the login processis finishedyou will have a coupleof windows on the screen.Move
thepointerinto oneof thewindows. This window will beactivatedandyou cantype
Unix-commandshere.

1.1.1 Commands

1. Write somesimplecommands,e.g.date , cal andwho.

2. Misspell on purposeandcorrectit. You canmove backandforth on the com-
mandline with the arrow-keys, � and � , and remove charactersin front of
themarkerwith Backspace . It is thekey above thereturn-key with anarrow
pointingto theleft. YoucanalsouseControl-d (theControl-key is helddown
simultaneouslywith thed-key, short:C-d ) if you wantto remove thecharacter
which themarkercovers.

Tab-expansionis alsogoodto know. Thecommandinterpretermayfill-in your
commandsandfile names.Write xre andpresstheTab-key, andyou will get
xrefresh . This will work if thereis an uniquechoiceto make. If you write
maandtry tabular-expansion,youwill getabeepastheanswer. Now write C-d
andyou will geta list of thecommandsbeginningwith ma.

3. Give the commandman for someprogram,e.g. who. (New page= space,
endlisting = q).

4. Go throughyour previously executedcommandswith the arrow-keys
�

and � .
Try thecommandhistory .

1



2 CHAPTER1. BASIC UNIX

1.1.2 Simple file-systemexercise

Write thecommandsyou use,andtheresultingoutput.

1. Findout in which directoryyou are.

2. Move two stepsupwardsin the library tree, in onecommand.List the files in
thisdirectory.

3. Move to your homedirectory.

1.2 BasicEmacs

Thereare a lot of different programsfor text editing. Here you will learn the ba-
sicsof an editor calledEmacs. StartEmacsby writing emacs & in somewindow � .
End Emacsby choosingExit Emacs underthe File -menu(short:File:Exit
Emacs) or with C-x C-c .

Try editing sometext. Save it to a file File:Save Buffer As andgive it a
name.

To learnmore,try theEmacstutorial (Help:Emacs Tutorial ). I recommend
that you takesometime to work it through. Therearea lot of useful tips andtricks
in the tutorial. Also, thereis a shortlist of key-bindingsthatyou might find usefulin
appendixA.2.

Exit Emacs.

1.2.1 Make a file

You will now makea file in Emacs.OpenEmacsagainandwrite thefollowing text:

Mike 345
Tom 968
Kim 23
Mary 136
Evelyn 485

Save this text to afile astestfile . Movethepointerto anxterm-window andmake
surethatyou arein your homedirectory. Makesurethatyou have the testfile in
youpresentworkingdirectoryandthatthecontentsis correctby printing thefile to the
window with cat . Movethemouseto theEmacs-window andchangethefile contents
by addingtherow “Jane295”. Save thefile andexit Emacs.

1.3 Mor e exercises

Write thecommandsyou useto do thefollowing tasks:

1. Copythecontentsof testfile to anew file copyfile andcontroltheexist-
enceof thenew file with ls .

2. Changethenameon copyfile to indata andremove thefile testfile .

3. Check,by usinggrep , if “Tom” is in thefile indata .�
The & will put the programin the background,and you will not block the commandline for new

commands.Very convenient.
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1.4 How to usethe manual

In this part of the exerciseyou will learnhow find informationabouta commandby
thehelpof themanuals,which areavailablethroughthecommandman.

Write thecommandsyouuseto solve thefollowing tasks:

1. Find outon which dayof theweekyou arebornwith cal .

2. Whichdayof theweekwasSeptember3, 1752?

3. Countthenumberof characters,wordsandlinesin thefile indata with wc.

4. How do you write to makewc countwordsonly?

5. Whatis theactionof theflag -a to thecommandls ?

6. Whatcanyou usethecommandapropos for?

7. Sortthefile indata alphabetically, with thecommandsort .

8. Sortthefile indata numericallyby thesecondcolumn.

1.5 Redirectand pipelining

Most of thecommandswrite their outputto thescreen.In Unix it is easyto redirect
theoutputto a file with > followedby a filename.

boromir � ls
file1 newfile other.file my.file
boromir � ls > listres
boromir �

Commandsthatnormally readtheir input from the terminalcanbe madeto readthis
datafrom afile with <. If we would like to countthenumberof words,i.e. thenumber
of files in thepresentdirectory, in thefile listres we createdabove we cando the
following.

boromir � wc -w < listres
4

It is notnecessaryto makea file every time you would like to countthenumberof
files in a directory, you canconnectthecommandswith a pipe( � ). This will causethe
outputfrom thefirst commandto bepipedto theothercommand.

boromir � ls � wc -w

The redirectsshown above is only the basicones. If you arecuriousof morein-
formationaboutthis readthemanualpagesof thecommandshell,i.e. man csh .

And finally a little exercise(write thecommandsyou use):

1. Sort thefile indata in the inversealphabeticalorderandsave theresultin the
file atadni with a redirect.
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1.6 File quota

Every file you have will needdisk-spacefor storage.Do thecommandls -l . How
muchspacedo thefile indata take?Try thecommandquota to find outhow much
disk spaceyou areallowedto use.Assumethatyougetthefollowing answer:

Disk quotas for f92kaan (uid 7580):
Filesyste m usage quota limit timeleft files quota limit timeleft
/users/dd /mp97

5 50000 75000 6 0 0

Thisoutputshowsthatyouuse5 kb disk-spaceof theallowedusageof 50000kb, thatis
50 Mb, andduringa shortperiodof timeyou mayuseup to 75 Mb of disk-space.You
have 6 filesstoredandthereareno limits to thenumberof files thatyouareallowedto
have on thefile-system.

How muchdisk-spaceareyouusing?If yougetamessagethatyouhaveusedmore
disk-spacethanyour quotaallows you shouldcleanup immediatelyon you account,
thatis deletefiles.

1.7 Security

Theworld is full of wickedpeoplewho enjoy to stealor destroyotherpeopleswork,
including yours,andthey areat Chalmerstoo, actually. Therefore,it is of uttermost
importancethatyou makeeverythingin your power to preventunauthorizedaccessto
youraccount.

1.7.1 Lock your account!

If you leave thecomputerfor a shorttime,only a few minutes,someonemight remove
all yourfiles,stealyouprinter-quotaandsendoffensivee-mailsin yourname!To avoid
this, lock theworkstationevery timeyou leave it unnoticed.

To avoid themisuseof xlock thereis a time limit (usuallyabout20 minutes)on
thecommand.Whenthetime is up,anyonemaylog you out.

1.7.2 Changepassword!

To stopunauthorizeduseof your accountit is importantthatyou keepyour password
asecret.You shouldchangethepasswordyouwheregivenwhenyougotyouraccount
with thecommandnispasswd . You arenot allowedto have a passwordthatcanbe
foundin dictionariesor otherwiseis too “easy”.

If you forget your passwordyou have to askthe systemadministrators(fop) for
a new one. Systemadministratorsusually dislike peoplewho keepforgetting their
passwords.I suggestthatyou rememberyourpassword.

1.8 Finally

Thecommand-list,seeappendixA.1 containsa lot of usefulcommandsandprograms.
Thefollowing commandsarevery useful,I suggestthatyou learnthemby heart:cat,
cd, cp,emacs,grep,kill, lpq, lpr, lprm, ls, man,mkdir, more, mv, nispasswd,pine,ps,
printerquota,pwd,quota,rm, rmdir, top,wc,xlock.
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1.9 Log off

Whenyouarefinishedworking at theworkstationyou have to quit yourprogramsand
log off. Alwaysquit programsby their exit/quit command!(Be extra carefulto do this
with NetscapeandMatlab!) Whenyou have donethis you click on thebuttonmarked
“logout”. Do not turn off thepower! Thescreenwill go into anenergy-saving mode
automatically.

Make sure that you cleanup the deskbefore you leave the computer room!

1.10 How to learn more

Therearealot of goodinformationavailableontheweb,e.g.at theDjungeldatahome-
page.Try theselinks for moreinformationaboutUnix:
http://www.dd.chalmers.se/UNIXhelp/
TheFaq-O-Matic:
http://www.dd.chalmers.se/fom-serv/cache /1.html

If youwouldlike to pick upabookto learnmoreaboutUnix therearealot of books
availableat themain library at Chalmers.Herearesomeexamplesof bookswhich I
have founduseful:

An Intr oduction to the Unix Operating System C. Duffy. A bit old but shortintro-
duction.

The Unix Operating system K. ChristianandS. Richter. The first part of the book
coversbasicUnix knowledge,andthesecondpart coversmoreadvancedUnix
skills.

Unix Clearly Explained R.L. Petersen.This book is similar to thepreviousone,but
a bit lessadvanced.





Chapter 2

Intr oduction to LATEX

Therearea lot of programsfor writing reportsandotherdocuments.Someof them
aresimilar to Word, e.g. StarOffice, somearemoreenhanced,e.g. FrameMaker, and
thenthereis LATEX. This partwill teachyou thebasicsof LATEX sinceit is a powerful
typesettingprogramwhich canbefound,or installedfor free,on almostany computer
system.To beableto useLATEX, you alsoneedto know how to usea text editor, e.g.
Emacs.

2.1 Getting started with LATEX

LATEX is a mark-uplanguage. Thedocumentyou areworking on will not appeardir-
ectlyon thescreenuntil it is typesetandopenedin aviewer. You will beworking with
the text in a source file which will includemark-upcommandsthat indicateshow to
typesetthedocument.This might seemcomplicatedbut it will giveyou many advant-
ageswhenwriting equationsanddocumentswith cross-references,andLATEX is the
documentformatthatmany physicsjournalsandconferencespreferwhenyouwantto
submityourcontributions.

Thebasicstructureof a LATEX sourcefile is shown in Fig. 2.1. Thepreamblespe-
cifies the documentclassand then the packagesusedby the article. Also, you can
includespecializedcommandsthat will be usedthroughoutthe documentandother
globaldefinitions.

Thebodyof thedocumentis enclosedby

\begin{document}
...
\end{document}

whichmarkstheenclosedtext asthepartof thedocumentthatis to betypesetaccording
to the“rules” of thepreamble,andthemark-upcommandsin thetext of thebody.

In thebodyyouhave theabstract, themaintext which is dividedinto sections, and
in theenda list of literaturereferences,thebibliography.

To geta typsetdocumentfrom thesourcefile (ltest.tex ) you will have to run
thefollowing commands:

latex ltest
xdvi ltest.dvi &

7



8 CHAPTER2. INTRODUCTIONTO LATEX

\documentclass[...]{...}
\usepackage{...} preamble

\title{...}
\author{...}
\date{...}
\maketitle

top matter

\begin{abstract}
  ...
\end{abstract}

abstract

\begin{thebibliography}{...}
\bibitem{...}...
\end{thebibliography}

bibliography

 

 

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

\begin{document}

\end{document}

body

Figure2.1: Thebasicstructureof a sourcefile

The formatteddocumentwill appearin a new window on the screen.If you want to
print thedocumentyou have to applyonemorecommandto thefile:

dvips ltest.dvi

This will generatea file ltest.ps which canbe viewed (ghostview ) or printed
(lpr ).

2.1.1 Typing text

Text aretypedinto any LATEX documentwith thefollowing keys

a-z A-Z 0-9
+ = * / ( ) [ ]

andthefollowing punctuationmarks
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, ; . ? ! : ‘ ’ -

and the space-bar, the tab key (which gives the sameeffect as the space-barin the
typesetdocument),andthe Returnkey. Therearealso thirteenkeys that aremostly
usedin LATEX instructions:

# $ % & ˜ _ ˆ \ { } @ " |

If you wantto typsetthesecaracterstherearecommandsavailable,seeApp. A.3.3.
The other(swedish)keys on your keyboardcannotbe used,unlessyou includea

packagethat canhandlethis input. At Djungeldatayour canincludethe inputenc
package.

To give you anideaof how thesourcefile might look like, hereis a shortexample
of how to write sometext in LATEX:

\documentclass[a4paper, 12pt]{article}
% This is a comment which will be ignored.
\begin{document}
\section{First section}
\label{thefirst}
Here you can write the text you like. The number of
spaces between the words will be ignored when the

text is typset
as well as
any single linebreaks.

A new paragraph is defined by two or more linebreaks,
that is one or more empty lines.

Sometime you might want to \emph{emphasize} a word.

\end{document}

Thesourcefile beginswith

\documentclass[a4paper, 12pt]{article}

which specifiestheclassof thedocument(article ) andincludestheoptionalargu-
mentsa4paper and12pt which statesthat this documentshouldbe typsetfor the
papersizea4andwith thefont size12 points.

Thesecondline is a comment.WhenLATEX encountersthe%-charactertherestof
the line in thesourcefile will be ignored.This canbeconveinientif you wantto add
somenotesto yoursourcefile.

The text of thedocumentis typedwithin thedocument environment. An envir-
onmentis theregion betweenany pairof

\begin{...} \end{...}

wheretheenviromenttypeis givenwithin thebraces.
Thetext is sectionedwith the � section commandwhichcanbeaccompaniedby

a � label commandthat tiesa shortnameto thesectionheadingto makeit easyto
referto thissectionlaterin thedocument,seeSection2.1.4.Thereareseveral levelsof
sectioningavailable.Thenumberof levelsdependon theclassof thedocument.
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As canbeseenfrom thetypesetdocument,LATEX noticesthatthereis aspaceor tab
in thefile but it ignoreshow many, andputsonly onespacein thetypsetdocument.The
sameis truefor blanklines,which will causeLATEX to makea new paragraph.Usually
thespacingswill be typesetcorrectly, but oncein a while you might run in to trouble.
You might wanta spacebetweentwo wordsbut you do not wanta linebreakbetween
thewords. Thenyou can“tie” thewordstogetherwith the ˜(tilde), which will give a
nonbreakablespace.

Anotherproblemyou might encouteris thatthehyphenationis incorrect.Usually,
englishwordswill behyphenatedcorrectly, but theremightbenamesof technicalterms
thataredifficult to handle.To helpwith thehyphenation,you caninsertoneor more
optionalhyphencommands( � - ) to show LATEX wheretheword might behyphenated.
If the word occursmany timesin the document,you canusea “global solution”, by
puttingthewordwith optionalhyphensin thepreambleinstruction

\hyphenation{in\-struction}

2.1.2 Typing math

Most problemsin physicsare connectedwith equationsand formulas. LATEX is an
excellenttool for typesettingequationsandmathematicalnotations.Equationsin LATEX
canbe inline or displayedenvironments.The following exampleof a sourcefile and
theresultcangiveyouanideaof how themathenvironmentswork.

In first year calculus, we define intervals such as
$(u, v)$ and $(u,\infty)$. Such an interval is a
\emph{neighborhood} of $a$ if $a$ is in the interval.
Students should realize that $\infty$ is only a symbol,
not a number. This is important since we soon introduce
concepts such as $\lim_{x \to \infty} f(x)$.

When we introduce the derivative
\begin{equation}

\label{eq:derivative}
\lim_{x \to a} \frac{f(x) - f(a)}{x - a},

\end{equation}
we assume that the function is defined and continuous
in a neighborhood of $a$.

Thetypesetdocumentwill look somethinglike this:

In first year calculus,we define intervals suchas 	�
����� and 	�
������ .
Suchan interval is a neighborhoodof � if � is in the interval. Students
shouldrealizethat � is only a symbol,not a number. This is important
sincewe soonintroduceconceptssuchas ���������! �"�	�#$� .

Whenwe introducethederivative������%�'& "�	�#$�)(*"�	��+�#�(*� � (2.1)

we assumethat thefunction is definedandcontinuousin a neighborhood
of � .
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The inline environmentopenandclosewith $, andthe displayedenvironmentis
containedwithin

\begin{equation}
...
\end{equation}

The equation environmentincludesthe possibility to label the equationfor easy
cross-referencing,seeSection2.1.4, with the � label , name- command,and the
equationwill benumbered.

Therearemany commandswithin themathenvironmentsto give thecomponents
of anequation.LATEX includesalmostany mathematicalsymbolyoumight like to use,
andtherearea numberof packagesthatgive you accessto evenmoresymbols.A list
of themostcommoncomponentsis foundin App. A.3.4.

2.1.3 Graphics and tables

Usually, theresultsfrom anexperimentor calculationis presentedin a graph.To illus-
trateyou text by importinggraphicsinto your documentis possiblein LATEX. Thefile
formatsthatcanbeimportedto a LATEX documentis Encapsulatedor plain PostScript.
Usually, thesefiles have thesuffices.eps or .ps .

To beableto import graphicsinto thedocumentyou mustincludethegraphics
packagein thepreamble.Thispackageincludesthecommands

\includegraphics
\scalebox
\rotatebox

which mightcomein handywhenyou areimportingyour graphics.
Thegraphicsyoulike to importareplacedwithin thefigure environment.Below

is anexampleof thecommandseriesusedto putacenteredfigure(my-fig.eps ) into
a document.

\begin{figure}[htbp]
\begin{center}

\includegraphics{my-fig}
\caption{The caption of the figure is written here.}
\label{fig:myfigure}

\end{center}
\end{figure}

The includegraphics commandassumesthat thefile suffix is .eps . If thereis
no suchfile it looks for a file with suffix .ps . The figure can be labelledfor easy
cross-referencing,andyou canincludeafigurecaptionwith explanatorytext.

Sometimesyour datais bettershown asa table.In LATEX you will constructa table
with the tabular and table environments.The following text in the sourcewill
producethetableasshown below.

\begin{table}[h]
\begin{center}

\begin{tabular}{| l | l | r|}
\hline
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First & Second & Third \\
\hline
34 & 678 & 2020\\
\hline

\end{tabular}
\caption{This is the caption of the table}
\label{tab:name}

\end{center}
\end{table}

This tablewill betheresult

First Second Third
34 678 2020

Table2.1: This is thecaptionof thetable

2.1.4 Referencesand bibliography

Whena documentbegins to containmore thanfive to ten pages,figures,equations,
or bibliographicreferencesit becomesdifficult to keepthe cross-referencesin order.
LATEX includescommandsthat makeslife muchmore easywhenit comesto cross-
referencing.You have alreadyencounteredthe � label commandthatwill giveyou a
namefor everyfigure,table,or equationin yourdocument.Thesenamesareusedwith
the � ref , name- commandto makeareferenceto thefigure,table,or equationcalled
name. Also, you canmakereferencesto thedifferentsectionsof yourdocument.

To citeabookor articleyouneedto createa list of thebibliographicreferencesyou
usein your document.This list is createdin the thebibliography environment,
andeachitem in this list is a bibitem . Thebibitem hasa labelwhich is usedfor
referencingthebook,or article,with the � cite , name- command.

2.2 How to learn moreabout LATEX

You canget almostanything out of LATEX. The materialyou get in this courseis all
written in LATEX. You canmakea referencelist, includepictures,write complicated
equationsand include footnotes. Everything, which is not simple text, is “marked”
with formatmarksto tell thetypesettingprogram,i.e. LATEX, how to doformatthetext.
In App. A.3 therearesomeexamplesof environmentsandcommandswhich areused
a lot for typesettingwith LATEX.

Try to write a small report,a coupleof pages,with at leastan equation,a table,
a bookreference,a footnoteanda picture. To learnmoreon how to includeall these
itemslook at theDjungeldata-LATEX homepage:
http://www.dd.chalmers.se/latex/index e.html .
Thereyou will find nice examplesof reportsandotherdocumentsyou might want to
write.

To geta moreor lesscompletelist of commandsto LATEX you cango to:
http://mitra.phys.uit.no/edb/latex/in dex.html .

TherearebooksaboutLATEX availableat themainlibrary atChalmersandhereare
someof thebooksI have founduseful:
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First Stepsin LATEX G. Grätzer. If you readanddo the exercisesof this book you
have achievedtheskills youneedto makeanarticle.Quiteshort.

A Guide to LATEX H. KopkaandP.W. Daly. A morecomprehensive book.

LATEX – a documentpreparation system L. Lamport. ThebookaboutLATEX. If you
shouldbuy onebook,buy thisone.

The LATEX companion Goossens,MittelbachandSamarin.This is thesecondmostly
boughtbookaboutLATEX.





Chapter 3

Computing and programming
with MATLAB

This part will get you startedwith MATLAB andgive you the basicknowledgefor
usingtheprogram. If you aregoing to passthe ComputationalPhysicscoursein the
spring it is importantthat you continueto practiceand improve on your MATLAB
skills.

3.1 How to get started

3.1.1 Start and stop

To startMATLAB youtypematlab atacommand-promptin anavailablewindow, or
click on theMATLAB-icon. Whenever you wantto quit MATLAB you typequit at
theMATLAB prompt.Do not forgetto quit MATLAB beforeyou logout!

Therearesomecommandsyou cantry immediately, e.g. tour anddemo. The
lastoneis very usefulfor gettingstartedwith MATLAB. To gethelpyou shouldlearn
how to usethecommandshelp , helpwin andhelpdesk .

If your computationis runningout of hand,youcanforceit to stopwith ctrl-c ,
which will senda stopsignal to the processandyou will get the MATLAB-prompt
back.

3.1.2 Basiccalculations

You can useMATLAB as an ordinary calculator. You can try to computethe sum.0/2101435176
. If you want to save the resultof a computationyou needto assignit to

a variable: (In theexamplesI will only write theMATLAB commandsand,on some
occasions,theoutput.)

x=14
y=3*x

The usualmathematicalfunctionsareavailablewithin MATLAB, e.g. sin . Par-
enthesesareusedasusual. If you put a semicolonat theendof a commandthecom-
putationwill be performedasusualbut therewill be no outputon thescreen.This is
convenientwhenyouareworking with largearraysof data.

15
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If you arecuriousof thevariablessaved by MATLAB, checkthemwith thecom-
mandswho andwhos. The lastcommandwill give moredetailsaboutthevariables
stored.To clearall variablesyoutypeclear , whichcanbeusedto clearonevariable
at thetime too. (How do youdo that?)

Variablesin MATLAB arevectorsandmatrices.Enter this andcommenton the
output.

vcol=[1;2;3;4], vrow=[1 2 3 4]
A=[1 2 3 4;5 6 7 8;9 10 11 12]
sqrt(vcol),sqrt(A)

If you needa long vector you do not want to enterevery numberby hand. The
colon-operatoris a tool for theconstructionof vectors:

vector=0:8
vector2=0:0.5:2

You shouldalsolearnhow to uselinspace andlogspace .
You cando operationselement-wiseon vectorsandmatrices.

values=2.ˆvector

If you have definedsomevariablesyou canusethoseto createnew variables.

table=[vector;vector.ˆ2;vector.ˆ3]

3.2 Simplegraphics

To geta graphyouchoosewhich typeof graphyou would like to have,andlearnwhat
typeof datayou needto give thecommand.Oneof thesimplestgraphsyou getwith
plot . Try to plot thepowersof two youhave madepreviously.

plot(vector,values)

To get a smoothercurve you usemorevalues. Try to makea smoothplot of the
powersof 2. Readthehelp-fileandlearnhow to getdifferentcolorsandline-typesin
yourgraph.

It is alsopossibleto do 3D-graphics.

vector2=0:0.5:8;
[X,Y]=meshgrid(vector2);
mesh(X,Y,2.ˆX+2.ˆY);

Whathappensif you changemesh to surf ?
Whenyou makestatisticsthe commandhist is handy. You cancreaterandom

numberswith rand andcheckhow randomthey are.

random=rand(1,7)
hist(random);



3.3. SYSTEMSOFLINEAR EQUATIONS AND EIGENVALUES 17

3.2.1 Savefigure to file

Whenyou have plottedanillustrativefigureyou might wantto put it into your report.
To do this you have to save thepictureto a file andimport thefile into thedocument.
Therearemany formatsfor picturesbut theonerecommendedin thiscourseis Encap-
sulatedPostScript(eps),which is easyto import into a LATEX-document.

To save a MATLAB figureto a eps-fileyou canwrite thefollowing command:

print -depsc -epsi filename

or usethemenusof thefigurewindow. This will give you a file filename.eps in
theworking directory. This file canbe importedinto your document.(If you wantto
learnmoreabouttheflagsgivento theprint -commandtry theMATLAB-helpdesk.)

3.3 Systemsof linear equationsand eigenvalues

When you are doing computationalphysicsyou needto know your linear algebra.
MATLAB is basedon matricesasdataformat, andtherearemany built-in tools for
extractinginformationfrom a matrix andsolve a wide rangeof problems.

Begin with thesematrices:

A 8 9: 6<;=..?>@>1A>@6 BC B 8ED 1F>?61@1?1HG (3.1)

Entertheminto MATLAB. You canmultiply thematriceswith B*A . Whathappensif
you typeA*B? Why? Try someothermatrix commandson thesematrices,e.g. det ,
trace , null , orth andinv . Try to understandwhatthesecommandsdo.

To solvea systemof linearequationse.g.IJ K 6 #ML 3 ; #ON 3 . #QPR8 >�.. #ML 3 > #ON 3 > #QPR8 17S#ML 3 > #ON 3 6 #QPR8 176 (3.2)

Thissystemof equationscanbewrittenasA T x 8 b which is solvedwith

b=[25;18;13];
x=A\b

Checkthesolutionby solvingthesystemof equationsby hand.
In MATLAB the A*B will give you the matrix multiplication. If you would like

to do element-wisemultiplication you have to usethe operator.* . Thereareother
operatorsandfunctionsthatareavailableasmatrix or elementoperations.

3.4 Simpleprogramming

A programis a list of commandsthatareto beexecuted,oftencontrolledby condition
andrepetitionclauses,tosolveacertainproblem.In MATLAB youwriteyouprograms
to fileswith thesuffix .m .

A MATLAB programcanbearoutineor a function.If youwantto write a function
thefirst line of thefile have to begin with function , e.g.
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function y = div(n,d)

To avoid problems,do not give your functionsthesamenameasa built-in MATLAB
function,andgive thesourcefile thesamenameasthe function,e.g. div.m for the
functiondiv .

On the homepageof the coursethereis a programavailable for you to readand
run. Try to understandevery commandin this programandwhat they do beforeyou
run to seetheresult.

Try to makesomeMATLAB programson you own. You might have someprob-
lemsfrom oneof the othercoursesyou aretaking that you might try andsolve with
MATLAB.

3.5 How to learn more

To learnmoreaboutMATLAB try theMATLAB-helpdesk,availableontheweb,which
includesatutorial andotherresources.

Therearequitea largenumberof booksavailableon MATLAB, for example:

The MATLAB 5 Handbook Pärt-Enander, E et al. (AddisonWesley Longman,1999
(ISBN 0-201-398451).This is a nicebookwhich you probablywill find useful
no matterof your previous knowledgeof MATLAB. If you aregoing to buy a
book,I recommendthisone.

Intr oduction to MATLAB for engineersand scientists D.M. Etter. A shortbookfor
thebeginnerthatincludesseveralexercises.If youneedideasandpractice,bor-
row thisbookfrom thelibrary anduseit.



Appendix A

Short guide to basiccommands

Thisdocumentcontainssomelistswith themostcommoncommandsusedontheDjun-
geldatacomputersystem,andin someof theprogramsthat you will useduringyour
educationat the PhysicsDepartment.It is a good idea to checkthat you are famil-
iar with thesecommands.If not, learnmoreaboutthemthroughthemanualandhelp
pages.

A.1 UNIX commands

To learnmoreabouta UNIX command,whatargumentsit takesandwhich flagsthat
canbeused,checkthemanualpagewith mancommand. For moreinformationabout
UNIX checkthiswebpage:http://www.dd.chalmers.se/UNIXhelp/ .
Thereis alsoa lot of otherusefulinformationontheDjungeldatawebpages.

man command Show themanualpagefor thecommand. I stronglysuggestthatyou
learnhow to usethiscommandandhow to readthemanualpages.

aproposkeyword Locatecommandsby keyword lookup.

nispasswd Usethis to changeyourpassword.

xlock Lock theworkstationfor a shortperiodof time.

pwd Print the pathto the presentworking directory, i.e. the directoryin which you
currentlyarepositioned.

ls List thefilesanddirectoriesin thecurrentdirectory. Someoptionalflags:

-l Long listing, givesinformationaboutsize,owner, date,andstatusof filesand
directories.

-a Show all files anddirectories,includingthehiddenones(.name).

-F Shows markersat the file anddirectory names,e.g. a directory is marked
with a trailing slash(/).

mkdir name Createa new directorycallednamein thecurrentdirectory

rmdir name Remove the directorycalledname. (This requiresthat the directory is
empty.)

19
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cd name Changedirectory. If no directorynameis giveyouwill endup in yourhome
directory.

mv file1 file2 Move,actuallyrename,file1 to file2.

mv file(s)dir Move thefile(s) to directorydir.

cp file1 file2 Copyfile1 to file2.

chmodflagsfile Changethestatus(mode)of thefile or directory. Usethis to protect
youfiles. Someflags:

u+x Givestheuser(you) theright to executethefile.

og-rwx Removes all rights for other usersto read,write or executeyour file
(directory).

ps List theprocessnumbersof theprocessesthatarerunningon thecomputer.

top Allows you to checktheloadof thecomputer. Canbeusedto identify andkill a
loopingprocess.

kill pid Thiscommandkills theprocesswhichyoutell it to kill. Becarefulwhenusing
this.

quota -v Show how muchof your quotaof disk-spacethatyouareusing.

printer quota Show how many pagesyou canprint from your account. If you need
morepagesyou canby extra printerquotafrom F-styret.

lpr file(s) Print thefile(s) to thedefaultprinter.

lpq Show thedefaultprinterqueue.

lprm jobid Remove your printerjob from theprinterqueue.

more file Show file contentson thescreenonepageat thetime.

grep patternfile Find thepatternin thefile.

wc file Countthenumberof lines,wordsandcharactersin thefile.

sort flagsfile Sortthecontentsof thefile (theflagsareoptional).You cansortin a lot
of waysif you learnhow to usetheflags.

A.2 Emacs

This is a shortlist of key bindingsthatis usefulwhenyou areworking with emacs.If
thereis a dash(-) you shouldhold thesekeys down at thesametime,andkey bindings
shouldbedonein sequence.TheC-x is shortfor holdingdown theControl-key andx-
key at thesametime,andM-x is theMeta-key andthex-key at thesametime. Usually,
theMeta-key is arhombi-markedkey.

C-g Interruptpreviouscommand.Usethis if emacsis behaving strangely.

C-x C-c Quit emacs.
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C-x C-f Findfile, i.e. reada file into emacsfor editing.

C-x i Insertfile into theactive buffer.

C-x C-s Save buffer to file.

C-x C-w Save buffer to a new file-nameandmakethatfile theactive buffer.

C-x b Changeto anotherbuffer.

C-x u or C- Undothepreviouschange,canberepeated.

C-f Onecharacterforward.

C-b Onecharacterbackward.

C-p Goupwardoneline.

C-n Godown oneline.

M-f Move oneword forward.

M-b Move oneword backward.

C-a Move to thebeginningof theline.

C-e Move to theendof theline.

M- U Move to thebeginningof thedocument.

M- � Move to theendof thedocument.

M-x goto-line Go to line n in the buffer. You will get a prompt askingfor the line
number.

C-v Pagedown.

M-v Pageup.

C-Space Putthemarkhere,thecurrentposition.

C-k Cut from themarkerto theendof line. Repeatfor severalrows.

C-w Cut theareafrom themarkto thecurrentpositionof themarker.

M-w Copytheareafrom themarkto thecurrentpositionof themarker.

C-y Pastethelatestcut/copy. Canbeusedrepeatedly.

C-s Searchforward.

C-r Searchbackward.

M-x doctor If you find Emacsfrustrating.

M-x hanoi If you arebored...
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A.3 LATEX

Here aresomeof the mostcommontagsthat are usedwhenyou write a document
in LATEX. Every tagbegins with a � andthe environmentshave a � begin , env - at the
beginninganda � end, env - at theend.

A.3.1 Envir onments

document This is the environmentin which the documentis set. Everything that is
writtenbeforethisenvironmentbeginsis calledthepre-amble.

abstract Write theabstractwithin thisenvironment.

equation Will put you in math-modeandallow you to typeanequationthatyou can
for reference.Theequationwill benumbered.

figure Putpicturesin thisenvironment.

table You cantypesettableswithin this environment. Mostly usedtogetherwith the
tabular .

tabular Hereyou orderthecontentsof a table.

thebibliography Theenvironmentfor theitemsin your referencelist.

A.3.2 Typesettingtext

section This is oneof theavailablelevelsof sectioning.Whichof thesectioningcom-
mandsthatareavailabledependson thespecificationattachedto thedocument-
class.

maketitle Typesetthetitle, authoranddateof thedocument.

tableofcontents Makea tableof contents.

emph Typesetthetext in anemphasizedstyle,usuallyitalics.

textbf Typesettext in bold font.

caption Thetext to a tableor figurecaption.

ref Usedto cross-referencea figure,table,or section.

cite Referenceabook,articleor otherbibliographicitemfrom thereferencelist.

bibitem Markstheitemsin thereferencelist.

includegraphics Usedwhenyouwantto importapicture,psor epsformatted,into the
document.(You will needto includethegraphics -packagein thepre-amble.)

footnote Createa footnoteat the bottomof the pagecontainingthe text includedin
thecommand.
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A.3.3 Specialsymbols

Type Print� # #� $ $� % %� & &� textasciitilde ˜�� textasciicirsum ˆ� textbackslash ��V, ,�V- -
@ @� textquotedblright ”� textbar �

A.3.4 Somemathematical symbols

frac Makesa fractionof thetwo entries.

sum Thesignfor a sum.

int Theintegral

alpha ProducestheGreekletter W . Youcangettheotherlettersfrom theGreekalpha-
betby calling themby theirname.

pm Plus-minus,X .

leq Lessor equalto, Y .

parallel Parallel to, Z .
perp Perpendicularto, [ .

hbar Theh-bar, Planck’sconstantdividedby
>�\

, ]^ 8`_N�a .

Therearea lot of othertagsandenvironmentsavailable. Readthedd-LATEX home
pagesandtakea look at thecommandsat
http://mitra.phys.uit.no/edb/latex/index .html ,
or buy thebook“LATEX – user’sguideandreferencemanual”by L. Lamport.
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A.4 MATLAB

This is a short list of useful commandin MATLAB. Consult the MATLAB-help to
learnmoreabouthow to usethem.

quit Quit the MATLAB session.Rememberto alwaysquit MATLAB before you log
out!

help On-linehelp,displaytext atcommandline.

helpwin On-linehelp,separatewindow for navigation.

helpdesk Comprehensive hypertext documentationand troubleshooting. Helpdesk
loadsthemainMATLAB HelpDeskpageinto theWebbrowser.

lookfor SearchMATLAB for functionsthatmatchessomekeyword.

format Settheoutputformat.

more Controlpagedoutputin commandwindow.

ones Givesyouanarrayof only ones.

zeros Givesyouanarrayof only zeros.

eye Givesyou theidentitymatrix.

rand Givesyouanarrayof uniformly distributedrandomnumbers.

size Givesthedimensionsof anarray.

length Givesthesizeof thelargestdimensionof thearray.

eps Floatingpoint relative accuracy. This is the highestaccuracy you canget out of
MATLAB.

abs Gettheabsolutevaluesof theelementsin anarray.

/ Right matrix divide.

./ Rightarraydivide,elementwise.

* Matrix multiply.

.* Elementwisearraymultiply.

eig Gettheeigenvaluesandeigenvectorsof amatrix.

diag If you give a vectoras the argumentyou will get a diagonalmatrix with that
vectoras the diagonal,if you give a matrix as the argumentyou will get the
diagonalof thatmatrixasa vector.

sum Returnsthesumof theelementsin anarray.

fft One-dimensionaldiscreteFouriertransform.

ifft One-dimensionalinversediscreteFouriertransform.

fftshift Shift DC componentto centerof spectrum.
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ode45 Solve non-stiff differentialequations,mediumordermethod. MATLAB also
providessomeothermethodsof solvingdifferentialequations.

who List currentvariables.

whos List currentvariableswith moreinformation.

clear Clearvariablesandfunctionsfrom memory. Warning! There is no undoavail-
able!

plot Linearplot.

xlabel Set the text to be put on the x-axis. To set the text of the otheraxis thereis
ylabel.

title Setthetitle of thefigure.

mesh 3-D meshsurfaceplot.

surf 3-D coloredsurfaceplot.

subplot Split thefigureinto severalplots.

hist Analyzedatato produceahistogram.

bar Draws a bargraph.

print Printa figureto a file, or theprinter.

print -dps filename Print thefigureto aPostScript-file.

print -deps-epsifilename Print the figure in EncapsulatedPostScriptto file-
name.

(You canalsousethescroll-barof thefigurewindow to save a figureto a file.)


