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Chapter 1

BasicUnix

First you will learnsomebasiccommanddor the Unix-system,the basicsaboutthe
file-system,andhow to maketext-files with the editor Emacs. This knowledgeis es-
sentialif you aregoingto usethecomputersat Djungeldata.

1.1 First meetingwith the computer

Sit down at a workstation. It is usuallyturnedon. If the screenis black, move the
mouseand wait for a little while. (The screengoesblack to save enegy whenno-
onehave beenusingthe computerfor awhile.) You will seealogin-promptat which
you have to write your usernameand you will be askedfor your password. When
the login processs finishedyou will have a coupleof windows on the screen.Move
the pointerinto one of thewindows. This window will be actvatedandyou cantype
Unix-commanddere.

1.1.1 Commands
1. Write somesimplecommandse.g.date , cal andwho.

2. Misspellon purposeandcorrectit. You canmove backandforth on the com-
mandline with the arronv-keys, « and —, andremove charactersn front of
the markerwith Backspace . It is thekey above the return-key with anarrov
pointingto theleft. YoucanalsouseControl-d  (theControl-keyis helddown
simultaneouslywith thed-key, short: C-d ) if youwantto remove the character
which themarkercovers.

Tab-expansionis alsogoodto know. The commandnterpretemayfill-in your
commandsandfile names.Write xre andpressthe Tab-key, andyou will get
xrefresh . Thiswill work if thereis an uniquechoiceto make. If you write
maandtry takular-expansionyouwill getabeepastheanswer Now write C-d

andyou will getalist of thecommandeginningwith ma

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

4. Go throughyour previously executedcommandswith the arrov-keys 1 and.
Try thecommandhistory
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1.1.2 Simple file-systemexercise

Write thecommandgou use,andtheresultingoutput.

1. Findoutin which directoryyou are.

2. Move two stepsupwardsin the library tree,in one command.List thefiles in
thisdirectory

3. Move to your homedirectory

1.2 BasicEmacs

Thereare a lot of differentprogramsfor text editing. Here you will learnthe 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 afile File:Save Buffer ~As andgiveit a
name.

To learnmore,try the Emacstutorial (Help:Emacs  Tutorial ). | recommend
that you take sometime to work it through. Therearea lot of usefultips andtricks
in thetutorial. Also, thereis a shortlist of key-bindingsthatyou might find usefulin
appendixA.2.

Exit Emacs.

1.2.1 Make afile
Youwill now makeafile in Emacs.OpenEmacsagainandwrite thefollowing text:

Mike 345
Tom 968
Kim 23
Mary 136
Evelyn 485

Savethistext to afile astestfile . Move thepointerto anxterm-windav andmake
surethatyou arein your homedirectory Make surethatyou have thetestfile in

you presentvorking directoryandthatthe contentds correctby printing thefile to the
window with cat . Move themouseto the Emacs-windw andchangehefile contents
by addingtherow “Jane295”. Save thefile andexit Emacs.

1.3 Moreexercises

Write thecommandsyou useto do thefollowing tasks:

1. Copythecontentf testfile to anew file copyfile  andcontroltheexist-
enceof thenew file with Is .

2. Changehenameoncopyfile  toindata andremovethefile 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
commandsVery corvenient.
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1.4 How to usethe manual

In this part of the exerciseyou will learnhow find informationabouta commandby
the helpof the manualswhich areavailablethroughthe commandnan.
Write thecommands/ou useto solve thefollowing tasks:

1. Find outonwhich dayof theweekyou arebornwith cal .

2. Which dayof theweekwasSeptembeB, 17527?

3. Countthenumberof charactersyordsandlinesin thefile indata ~ with wc.
4. How do you write to makewc countwordsonly?

5. Whatis theactionof theflag-a tothecommands ?

6. Whatcanyou usethecommandapropos for?

7. Sortthefile indata alphabeticallywith thecommandsort .

8. Sortthefile indata numericallyby the secondcolumn.

1.5 Redirectand pipelining

Most of the commandswrite their outputto the screen.In Unix it is easyto redirect
the outputto afile with > followedby afilename.

boromir > Is

filel newfile  other.file my.file
boromir>Is > listres

boromir >

Commandghat normally readtheir input from the terminalcan be madeto readthis
datafrom afile with <. If we wouldlike to countthe numberof words,i.e. thenumber
of filesin the presentdirectory in thefile listres  we createdabove we cando the
following.

boromir>wc -w < listres
4

It is not necessaryo makeafile every time you would like to countthe numberof
filesin adirectory you canconnecthe commandwith apipe(]). Thiswill causethe
outputfrom thefirst commando be pipedto the othercommand.

boromir>1Is | wc -w

Theredirectsshovn above is only the basicones. If you are curiousof morein-
formationaboutthis readthe manualpagesf thecommandshell,i.e. man csh .
And finally alittle exercise(write thecommandsou use):

1. Sortthefile indata in theinversealphabeticabrderandsave theresultin the
file atadni  with aredirect.
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1.6 File quota

Every file you have will needdisk-spacdor storage.Do thecommands -I . How
muchspacedothefile indata take?Try thecommandjuota to find outhow much
disk spaceyou areallowedto use.Assumethatyou getthefollowing answer:

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

5 50000 75000 6 0 0

Thisoutputshavs thatyou use5 kb disk-spacef theallowedusageof 50000kb, thatis
50 Mb, andduringa shortperiodof time you mayuseupto 75 Mb of disk-spaceYou
have 6 files storedandthereareno limits to the numberof files thatyou areallowedto
have on thefile-system.

How muchdisk-spacereyouusing?If yougetamessagéhatyou have usedmore
disk-spacehanyour quotaallows you shouldcleanup immediatelyon you account,
thatis deletefiles.

1.7 Security

Theworld is full of wicked peoplewho enjoyto stealor destroyotherpeopleswork,
including yours, andthey areat Chalmerstoo, actually Therefore,it is of uttermost
importancethatyou makeeverythingin your power to preventunauthorizedgccesdo
youraccount.

1.7.1 Lock your account!

If youleave the computerfor a shorttime, only afew minutes,someonanightremove
all yourfiles, stealyou printerquotaandsendoffensive e-mailsin yourname!To avoid
this, lock theworkstationevery time you leave it unnoticed.

To avoid the misuseof xlock thereis atime limit (usuallyabout20 minutes)on
thecommand Whenthetime s up, aryonemaylog you out.

1.7.2 Changepassword!

To stopunauthorizediseof your accountit is importantthatyou keepyour password
asecret.You shouldchangethe password/ou wheregivenwhenyou gotyouraccount
with thecommandhispasswd . You arenotallowedto have a passwordhatcanbe
foundin dictionariesor otherwiseis too “easy”.

If you forget your passwordyou have to askthe systemadministratorqfop) for
a nav one. Systemadministratorausually dislike peoplewho keepforgetting their
passwordsl suggesthatyou remembelyour password.

1.8 Finally

Thecommand-listseeappendixA.1 containsa lot of usefulcommandsndprograms.
The following commandsarevery useful,| suggesthatyou learnthemby heart: cat,
cd, cp,emacsgrep,kill, Ipg, Ipr, Iprm, Is, man,mkdir more, my, nispasswdpine, ps,
printerquota,pwd, quota,rm, rmdir, top, wc, Xxlodk.
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1.9 Log off

Whenyou arefinishedworking at the workstationyou have to quit your programsand
log off. Alwaysquit programsby their exit/quit command!(Be extra carefulto do this
with NetscapandMatlab!) Whenyou have donethis you click on the buttonmarked
“logout”. Do not turn off the power! The screenwill gointo anenegy-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. attheDjungeldatehome-
page.Try thesdinks for moreinformationaboutUnix:
http://www.dd.chalmers.se/UNIXhelp/
TheFag-O-Matic:
http://www.dd.chalmers.se/fom-serv/cache /1.html

If youwouldlike to pick upabookto learnmoreaboutUnix therearealot of books
available at the main library at Chalmers.Hereare someexamplesof bookswhich |
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 Thefirst part of the book
coversbasicUnix knowledge,andthe secondpart covers more advancedUnix
skills.

Unix Clearly Explained R.L. PetersenThisbookis similar to the previous one,but
abit lessadwanced.






Chapter 2

Intr oduction to LATEX

Therearea lot of programsfor writing reportsand otherdocuments.Someof them
aresimilar to Word, e.g. StarOfice, somearemoreenhancede.g. FrameMakerand
thenthereis IATEX. This partwill teachyou the basicsof IATEX sinceit is a powerful

typesettingorogramwhich canbe found, or installedfor free,on almostary computer
system.To be ableto uselATEX, you alsoneedto know how to usea text editor, e.qg.

Emacs.

2.1 Getting started with IATEX

IATEX is a mark-uplanguage The documentyou areworking on will not appeardir-
ectly onthescreeruntil it is typesetandopenedn aviewer. Youwill beworking with
the text in a source file which will include mark-upcommandshat indicateshow to
typesetthedocument.This might seemcomplicatedout it will give you mary adwvant-
ageswhenwriting equationsand documentswith cross-referencesnd IATEX is the
documenformatthatmary physicgournalsandconferencegreferwhenyouwantto
submityour contributions.

The basicstructureof a IATEX sourcefile is shovn in Fig. 2.1. The preamblespe-
cifies the documentclassand then the padagesusedby the article. Also, you can
include specializedcommandghat will be usedthroughoutthe documentand other
globaldefinitions.

Thebodyof the documenis enclosedy

\begin{document}

\end{document}

whichmarkstheenclosedext asthepartof thedocumenthatis to betypesetccording
to the“rules” of the preambleandthe mark-upcommandsn thetext of the body:.

In thebodyyou have theabstract, the maintext whichis dividedinto sectionsand
in theendalist of literaturereferencesthebibliography.

To getatypsetdocumentfrom the sourcefile (Itest.tex ) youwill haveto run
thefollowing commands:

latex ltest
xdvi ltest.dvi &
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\documentclass]...|{...
\usepackage{...} I3 preamble

\begin{document}

\title{...}

\author{...
e } | top matter

\maketitle

\begin{abstract}

abstract
\end{abstract}

body

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

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

\end{document}

Figure2.1: Thebasicstructureof a sourcefile

The formatteddocumentwill appeaiin a nev window on the screen.If you wantto
print thedocumentyou have to applyonemorecommando thefile:

dvips Itest.dvi

This will generatea file Itest.ps which canbe viewed (ghostview ) or printed
(Ipr ).

2.1.1 Typing text

Text aretypedinto ary IATeX documenwith thefollowing keys

a-z A-Z 0-9
+=*/1 () 1[]

andthefollowing punctuationrmarks
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o

and the space-barthe tab key (which givesthe sameeffect asthe space-bain the
typesetdocument),andthe Returnkey. Thereare alsothirteenkeys that are mostly
usedin IATEX instructions:

#S & _"\V{} @" |

If youwantto typsetthesecaractersherearecommandsvailable,seeApp. A.3.3.
The other(swedish)keys on your keyboardcannotbe used,unlessyou includea
packagehatcanhandlethis input. At Djungeldatayour canincludetheinputenc
package.
To give you anideaof how the sourcefile mightlook like, hereis a shortexample
of how to write sometext in IATEX:

\documentclass[a4paper, 12ptH{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[adpaper, 12ptH{article}

which specifieghe classof thedocumenfarticle ) andincludesthe optionalamgu-
mentsadpaper and12pt which stateshatthis documentshouldbe typsetfor the
papersizeadandwith thefont size12 points.

The secondine is acomment.WhenlATEX encountershe %-charactethe restof
theline in the sourcefile will beignored. This canbe conveinientif you wantto add
somenotesto your sourcfile.

Thetext of the documents typedwithin the document ervironment. An ervir-
onmentis theregion betweerary pair of

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

wherethe erviromenttypeis givenwithin thebraces.

Thetext is sectionedvith the\section commandvhich canbeaccompaniedy
a\label commandhattiesa shortnameto the sectionheadingto makeit easyto
referto this sectionlaterin thedocumentseeSection2.1.4. Thereareseverallevels of
sectioningavailable. The numberof levelsdependn the classof the document.
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As canbeseerfrom thetypesetdocument|ATEX noticesthatthereis aspaceor tab
in thefile butit ignoreshow mary, andputsonly onespacen thetypsetdocument.The
sameis truefor blanklines,whichwill causdATEX to makea new paragraphUsually
the spacingwill betypesetcorrectly but oncein a while you might runin to trouble.
You might wanta spacebetweertwo wordsbut you do notwanta linebreakbetween
thewords. Thenyou can“tie” the wordstogetherwith the“(tilde), which will give a
nonbreakablspace.

Anotherproblemyou might encouteiis thatthe hyphenatioris incorrect. Usually,
englishwordswill behyphenatedorrectly buttheremightbenamef technicakerms
thataredifficult to handle. To helpwith the hyphenationyou caninsertoneor more
optionalhyphencommandg\ - ) to shav IXTEX wherethe word might be hyphenated.
If the word occursmary timesin the documentyou canusea “global solution”, by
puttingtheword with optionalhyphensn the preamblenstruction

\hyphenation{in\-struction}

2.1.2 Typing math

Most problemsin physicsare connectedwith equationsand formulas. IATEX is an
excellenttool for typesettingequationandmathematicahotations Equationsn IATEX
canbeinline or displayedernvironments. The following exampleof a sourcefile and
theresultcangive you anideaof how the mathernvironmentswork.

In first year calculus, we define intervals such as
$(u, v)$ and $(u\infty)s$. 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(@)Hx - a},
\end{equation}
we assume that the function is defined and continuous
in a neighborhood of $a$.

Thetypesetdocumenwill look somethindike this:

In first year calculus,we defineintervals suchas (u, v)and (u, o).
Suchaninterval is a neighborhoodof « if « is in theinterval. Students
shouldrealizethat oo is only a symbol,not a number This is important
sincewe soonintroduceconceptsuchaslim,_, o f(z).

Whenwe introducethe derivative

lim M’ (2.1)
r—a xr—a
we assumehatthe functionis definedandcontinuousn a neighborhood
of a.
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The inline ervironmentopenandclosewith $, andthe displayedenvironmentis
containedwithin

\begin{equation}

\end{equation}

The equation  environmentincludesthe possibility to label the equationfor easy
cross-referencingsee Section2.1.4, with the \label {name} command,and the
equationwill benumbered.

Therearemary commandsawithin the mathervironmentsto give the components
of anequationIATEX includesalmostary mathematicatymbolyou might like to use,
andtherearea numberof packageshatgive you accesso even moresymbols.A list
of themostcommoncomponentss foundin App. A.3.4.

2.1.3 Graphics andtables

Usually, theresultsfrom anexperimentor calculationis presentedn agraph.To illus-
trateyou text by importing graphicsinto your documents possiblein IATEX. Thefile
formatsthatcanbeimportedto a IATEX documenis Encapsulatedr plain PostScript.
Usually, thesefiles have thesuffices.eps or.ps .

To beableto import graphicsinto thedocumentyou mustincludethe graphics
packagen the preamble This packagencludesthe commands

\includegraphics
\scalebox
\rotatebox

which might comein handywhenyou areimportingyour graphics.

Thegraphicsyoulike to importareplacedwithin thefigure  environment.Below
is anexampleof thecommandseriesusedto putacenteredigure(my-fig.eps ) into
adocument.

\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 commandassumeshatthefile sufiix is .eps . If thereis
no suchfile it looks for a file with suffix .ps . The figure canbe labelledfor easy
cross-referencinggndyou canincludeafigure captionwith explanatorytext.

Sometimegour datais bettershavn asatable.In IATX youwill constructatable
with thetabular andtable ervironments. The following text in the sourcewill
producethetableasshavn below.

\begin{table}[h]
\begin{center}
\begin{tabular}]| [ I I )
\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}

Thistablewill betheresult

First | Second| Third
34 678 2020

Table2.1: Thisis the captionof thetable

2.1.4 Referencesand bibliography

When a documentbagins to containmore thanfive to ten pages figures,equations,
or bibliographicreferencest becomedifficult to keepthe cross-referenceis order
IATEX includescommandghat makeslife much more easywhenit comesto cross-
referencing.You have alreadyencounterethe \label commandhatwill giveyoua
namefor everyfigure,table,or equationin your documentThesenamesareusedwith
the\ref {name} commando makeareferencdo thefigure,table,or equationcalled
name. Also, you canmakereferenceso thedifferentsectionsof yourdocument.

To citeabookor articleyou needto createa list of thebibliographicreferencegyou
usein your document.This list is createdn the thebibliography ervironment,
andeachitemin this list is abibitem . Thebibitem hasalabelwhichis usedfor
referencinghebook, or article,with the\cite {name} command.

2.2 How to learn more about IATEX

You can get almostarything out of IATEX. The materialyou getin this courseis all
written in IATEX. You canmakea referencdist, include pictures,write complicated
equationsand include footnotes. Everything, which is not simpletext, is “marked”
with formatmarksto tell thetypesettingorogram,.e. IATEX, how to doformatthetext.
In App. A.3 therearesomeexamplesof ervironmentsandcommandsvhich areused
alot for typesettingwith IATEX.

Try to write a small report, a couple of pages,with at leastan equation,a table,
a bookreferencea footnoteanda picture. To learnmoreon how to includeall these
itemslook at the Djungeldata4TpX homepage:
http://www.dd.chalmers.se/latex/index -e.html
Thereyou will find nice examplesof reportsand otherdocuments/ou might wantto
write.

To getamoreor lesscompletdist of commanddo IATEX you cango to:
http://mitra.phys.uit.no/edb/latex/in dex.html

TherearebooksaboutlATEX availableatthe mainlibrary at Chalmersandhereare
someof thebooksl have founduseful:
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First Stepsin IATEX G. Gratzer If you readand do the exercisesof this book you
have achieved the skills you needto makeanarticle. Quite short.

A Guide to IATEX H. KopkaandPW. Daly. A morecomprehensi book.

LATEX —a documentpreparation system L. Lamport. Thebook aboutlATEX. If you
shouldbuy onebook, buy this one.

The IATEX companion Goossend\littelbachandSamarin.Thisis the secondnostly
boughtbookaboutIATEX.






Chapter 3

Computing and programming
with MATLAB

This partwill getyou startedwith MATLAB andgive you the basicknowledgefor
usingthe program. If you aregoingto passthe ComputationaPhysicscoursein the
springit is importantthat you continueto practiceandimprove on your MATLAB
skills.

3.1 How to getstarted

3.1.1 Start and stop

To startMATLAB youtypematlab atacommand-promph anavailablewindow, or
click onthe MATLAB-icon. Wheneer youwantto quit MATLAB youtypequit at
the MATLAB prompt. Do notforgetto quit MATLAB beforeyou logout!

Thereare somecommandsyou cantry immediately e.g. tour anddemo. The
lastoneis very usefulfor gettingstartedwith MATLAB. To gethelpyou shouldlearn
how to usethe commandselp , helpwin andhelpdesk

If your computatioris runningout of hand,you canforceit to stopwith ctrl-c
which will senda stop signalto the processand you will getthe MATLAB-prompt
back.

3.1.2 Basiccalculations

You canuse MATLAB asan ordinary calculator You cantry to computethe sum
5011 + 13. If you wantto save the resultof a computationyou needto assignit to
avariable: (In the examplesl will only write the MATLAB commandsand,on some
occasionstheoutput.)

x=14
y=3*X

The usualmathematicafunctionsare available within MATLAB, e.g. sin . Par
entheseareusedasusual. If you puta semicolonat the endof a commandhe com-
putationwill be performedasusualbut therewill be no outputon the screen.This is
corvenientwhenyou areworking with large arraysof data.

15
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If you arecuriousof the variablessavred by MATLAB, checkthemwith the com-
mandswho andwhos. The lastcommandwill give moredetailsaboutthe variables
stored.To clearall variablesyoutypeclear , whichcanbeusedto clearonevariable
atthetime too. (How do you dothat?)

Variablesin MATLAB are vectorsand matrices. Enterthis and commenton the
output.

veol=[1;2;3;4], viow=[1 2 3 4]
A=[1 2 3 45 67 89 10 11 12]
sqrt(vcol),sqrt(A)

If you needa long vectoryou do not want to enterevery numberby hand. The
colon-operators atool for the constructiorof vectors:

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

You shouldalsolearnhow to uselinspace  andlogspace
You cando operationelement-wisen vectorsandmatrices.

values=2."vector
If you have definedsomevariablesyou canusethoseto createnaw variables.

table=[vector;vector."2;vector.”3]

3.2 Simplegraphics

To getagraphyou choosewhich typeof graphyou wouldlike to have, andlearnwhat
type of datayou needto give the command.Oneof the simplestgraphsyou getwith
plot . Try to plot the powersof two you have madepreviously.

plot(vector,values)

To geta smoothercurve you usemorevalues. Try to makea smoothplot of the
powersof 2. Readthe help-file andlearnhow to getdifferentcolorsandline-typesin
your graph.

It is alsopossibleto do 3D-graphics.

vector2=0:0.5:8;
[X,Y]=meshgrid(vector2);
mesh(X,Y,2.°X+2.7Y);

Whathappensf you changemesh to surf ?
Whenyou makestatisticsthe commandhist  is handy You cancreaterandom
numberswith rand andcheckhow randomthey are.

random=rand(1,7)
hist(random);
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3.2.1 Savefigureto file

Whenyou have plottedanillustrative figure you might wantto putit into your report.
To do this you have to save the pictureto afile andimport thefile into the document.
Therearemary formatsfor picturesbut the onerecommendech this courseis Encap-
sulatedPostScrip(eps),whichis easyto importinto a IATeX-document.

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

print -depsc -epsi filename

or usethe menusof the figure window. Thiswill give you afile filename.eps in
the working directory This file canbeimportedinto your document.(If you wantto
learnmoreabouttheflagsgivento theprint -commandry the MATLAB-helpdesk.)

3.3 Systemsof linear equationsand eigernvalues

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

Begin with thesematrices:

3 4 5 .
A= 5 2 2 B:<}i?) 3.1)
1 2 3
Entertheminto MATLAB. You canmultiply the matriceswith B*A. Whathappensf
you type A*B? Why? Try someothermatrix commandnthesematricese.g. det ,

trace ,null ,orth andinv . Try to understandvhatthesecommandslo.
To solve a systemof linearequations.g.

31‘1—}- 4,12—{— 5.1‘3 = 25
1+ 2,12—{— 3.1‘3 = 13

This systemof equationsanbewritten asA x x = b whichis solvedwith

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

Checkthe solutionby solvingthe systemof equationdy 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.* . Thereare other
operatorsandfunctionsthatareavailableasmatrix or elemeniperations.

3.4 Simple programming

A programis alist of commandshatareto be executed often controlledby condition
andrepetitionclausesto solve acertainproblem.In MATLAB youwrite you programs
to fileswith the suffix .m.

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

To avoid problems,do not give your functionsthe samenameasa built-in MATLAB
function, andgive the sourcefile the samenameasthe function,e.g. div.m for the
functiondiv .

On the homepageof the coursethereis a programavailable for you to readand
run. Try to understandvery commandn this programandwhatthey do beforeyou
runto seetheresult.

Try to makesomeMATLAB programson you own. You might have someprob-
lemsfrom one of the othercoursesyou are taking thatyou might try andsolve with
MATLAB.

3.5 Howto learn more

TolearnmoreaboutMATLAB try theMATLAB-helpdesk availableontheweb,which
includesatutorial andotherresources.
Therearequite alarge numberof booksavailableon MATLAB, for example:

The MATLAB 5 Handbook Part-EnanderE etal. (AddisonWesley Longman, 1999
(ISBN 0-201-398451)This is a hice book which you probablywill find useful
no matterof your previous knowledgeof MATLAB. If you aregoingto buy a
book,| recommendhis one.

Intr oduction to MATLAB for engineersand scientists D.M. Etter. A shortbookfor
thebegginnerthatincludesseveral exercises.If you needideasandpractice bor-
row this bookfrom thelibrary anduseit.



Appendix A

Short guide to basiccommands

Thisdocumentontainssomdistswith themostcommoncommandsisedontheDjun-
geldatacomputersystem,andin someof the programsthat you will useduring your
educationat the PhysicsDepartment.It is a goodideato checkthatyou are famil-
iar with thesecommands|f not, learnmoreaboutthemthroughthe manualandhelp
pages.

A.1 UNIX commands

To learnmoreabouta UNIX commandwhatamgumentst takesandwhich flagsthat
canbeused checkthe manualpagewith man command For moreinformationabout
UNIX checkthiswebpage:http://www.dd.chalmers.se/UNIXhelp/

Thereis alsoa lot of otherusefulinformationonthe Djungeldatavebpages.

man command Showv the manualpagefor thecommand | stronglysuggesthatyou
learnhow to usethis commandandhow to readthe manualpages.

aproposkeyword Locatecommandsy keyword lookup.
nispasswd Usethis to changeyour password.
xlock Lock theworkstationfor a shortperiodof time.

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

Is List thefilesanddirectoriesin thecurrentdirectory Someoptionalflags:

-l Longlisting, givesinformationaboutsize,owner, date,andstatusof files and
directories.
-a Shaw all files anddirectoriesjncludingthe hiddenones(.namg.
-F Shows markersat the file and directory names.e.g. a directoryis marked
with atrailing slash(/).
mkdir name Createa new directorycallednamein the currentdirectory

rmdir name Remae the directory calledname (This requiresthat the directoryis
empty)

19



20 APPENDIXA. SHORT GUIDE TO BASIC COMMANDS

cd name Changedirectory If nodirectorynameis give youwill endupin yourhome
directory

mv filel file2 Move, actuallyrenamefilelto file2.
mv file(s) dir Move thefile(s)to directorydir.
cp filel file2 Copyfilelto file2.

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

u+x Givestheuser(you)therightto executethefile.

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

ps List theprocessiaumbersof the processethatarerunningon the computer

top Allowsyou to checktheload of the computer Canbe usedto identify andkill a
loopingprocess.

kill pid Thiscommandkills theprocessvhichyoutell it to kill. Be carefulwhenusing
this.

qguota-v Shov how muchof your quotaof disk-spacehatyou areusing.

printer guota Shav how mary pagesyou canprint from your account. If you need
morepagesyou canby extra printerquotafrom F-styret.

Ipr file(s) Printthefile(s)to thedefaultprinter.

Ipg Show thedefaultprinterqueue.

Iprm jobid Remave your printerjob from the printerqueue.
morefile Shaw file contentsonthescreeronepageatthetime.
grep patternfile Findthepatternin thefile.

wc file Countthe numberof lines,wordsandcharacterén thefile.

sort flagsfile Sortthe contentof thefile (theflagsareoptional). You cansortin alot
of waysif youlearnhow to usetheflags.

A.2 Emacs

Thisis ashortlist of key bindingsthatis usefulwhenyou areworking with emacs.If

thereis adash(-) you shouldhold thesekeys down atthe sametime, andkey bindings
shouldbedonein sequenceThe C-x is shortfor holdingdown the Control-key andx-

key atthesametime, andM-x is the Meta-key andthex-key atthesametime. Usually,

the Meta-key is arhombi-markedkey.

C-g InterruptpreviouscommandUsethisif emacsds behaing strangely

C-x C-c Quitemacs.
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C-x C-f Findfile, i.e. readafile into emacdor editing.
C-xi Insertfile into theactive buffer.

C-x C-s Save buffertofile.

C-x C-w Save buffer to a new file-nameandmakethatfile the active buffer.
C-x b Changedo anotheruffer.

C-x u or C-_ Undothepreviouschangecanberepeated.
C-f Onecharacteforward.

C-b Onecharactebackward.

C-p Goupwardoneline.

C-n Godown oneline.

M-f Move oneword forward.

M-b Move oneword backward.

C-a Moveto thebaginningof theline.

C-e Moveto theendof theline.

M- < Moveto thebeaginning of thedocument.

M-> Moveto theendof thedocument.

M-x goto-line Go to line n in the buffer. You will geta promptaskingfor the line
number

C-v Pagedown.

M-v Pageup.

C-Space Putthemarkhere the currentposition.

C-k Cutfrom themarkerto theendof line. Repeafor severalrows.
C-w Cuttheareafrom the markto the currentpositionof the marker
M-w Copytheareafrom the markto the currentpositionof the marker
C-y Pastethelatestcut/copy Canbeusedrepeatedly

C-s Searchorward.

C-r Searchbackward.

M-x doctor If youfind Emacsfrustrating.

M-x hanoi If youarebored...
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A3 IATEX

Here are someof the mostcommontagsthat are usedwhenyou write a document
in IATEX. Every tag begins with a\ andthe ervironmentshave a \begin{env} atthe
beginninganda \end{env} attheend.

A.3.1 Environments

document This is the ervironmentin which the documents set. Everythingthatis
written beforethis ervironmentbaginsis calledthe pre-amble.

abstract Write theabstracwithin this ervironment.

equation Will putyouin math-modeandallow you to type anequationthatyou can
for reference Theequatiorwill be numbered.

figure Putpicturesin this ervironment.

table You cantypesettableswithin this ervironment. Mostly usedtogetherwith the
tabular.

tabular Hereyou orderthe contentf atable.

thebibliography Theernvironmentfor theitemsin your referencdist.

A.3.2 Typesettingtext

section Thisis oneof theavailablelevelsof sectioning Which of thesectioningcom-
mandghatareavailabledepend®n the specificatiorattachedo the document-
class

maketitle Typesethetitle, authoranddateof the document.

tableofcontents Make a tableof contents.

emph Typesethetext in anemphasizedtyle,usuallyitalics.

textbf Typesetext in bold font.

caption Thetext to atableor figurecaption.

ref Usedto cross-referencafigure,table,or section.

cite Referenceabook,articleor otherbibliographicitem from thereferencdist.
bibitem Markstheitemsin thereferencdist.

includegraphics Usedwhenyouwantto importapicture,psor epsformattedjnto the
document(Youwill needto includethegraphics -packagen thepre-amble.)

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

Type Print
\# #
\$ $
\% %
\& &
\textasciitilde

\- -
\textasciicirsum  *
\textbackslash \
\{ {
\} }
@ @
\textquotedblright ”
\textbar |

A.3.4 Somemathematical symbols

frac Makesa fractionof thetwo entries.
sum Thesignfor asum.
int Theintegral

alpha ProducesheGreeklettera. You cangetthe otherlettersfrom the Greekalpha-
betby callingthemby theirname.

pm Plus-minus:.

leq Lessorequalto, <.

parallel Parallelto, ||.

perp Perpendiculato, L.

hbar Theh-bar Plancks constantdividedby 2z, i = %

Therearealot of othertagsandervironmentsavailable. Readthe dd-ETEX home
pagesandtakealook atthe commandst
http://mitra.phys.uit.no/edb/latex/index html
or buy thebook“IATEX — users guideandreferencananual’by L. Lamport.
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A.4 MATLAB

This is a shortlist of useful commandin MATLAB. Consultthe MATLAB-help to
learnmoreabouthow to usethem.

quit Quit the MATLAB session.Remembeto alwaysquit MATLAB befoe you log
out!

help On-linehelp,displaytext atcommandine.
helpwin On-line help,separatevindow for navigation.

helpdesk Comprehensie hypertext documentatiorand troubleshooting. Helpdesk
loadsthemainMATLAB Help Deskpageinto the Webbrowset

lookfor SearchMATLAB for functionsthatmatchessomekeyword.
format Settheoutputformat.

more Controlpagedoutputin commandwvindow.

ones Givesyouanarrayof only ones.

zeros Givesyou anarrayof only zeros.

eye Givesyou theidentity matrix.

rand Givesyouanarrayof uniformly distributedrandomnumbers.
size Givesthedimensionf anarray

length Givesthesizeof thelargestdimensionof thearray

eps Floatingpoint relative accurag. Thisis the highestaccurag you canget out of
MATLAB.

abs Gettheabsolutevaluesof theelementsn anarray
/ Right matrix divide.

./ Rightarraydivide, elementwise.

* Matrix multiply.

* Elementwisearraymultiply.

eig Gettheeigervaluesandeigervectorsof a matrix.

diag If you give a vectorasthe agumentyou will geta diagonalmatrix with that
vector asthe diagonal,if you give a matrix as the agumentyou will getthe
diagonalof thatmatrix asa vector

sum Returnsthe sumof theelementsn anarray
fft One-dimensionaliscreteFouriertransform.
ifft One-dimensionahversediscreteFouriertransform.

fitshift Shift DC componento centerof spectrum.
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ode45 Solve non-stiff differentialequationsmediumorder method. MATLAB also
providessomeothermethodsof solvingdifferentialequations.

who List currentvariables.
whos List currentvariableswith moreinformation.

clear Clearvariablesandfunctionsfrom memory Warning! Theke is no undoavail-
able!

plot Linearplot.

xlabel Setthe text to be put on the x-axis. To setthe 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 Drawsabargraph.

print Printafigureto afile, or theprinter.

print -dpsfilename Printthefigureto aPostScript-file.

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

(You canalsousethescroll-barof the figurewindow to save afigureto afile.)



