Part 1. The Mathematica Notebook

Section 1. Cell structure: Input/Output

WhenMathenmatica is startedup it opensinto an emptywindow. This documenis referredto as aMathemat
ica notebook Pull downthe FormamenuandchooseShow Rulerand ShowToolbarto obtain awindow that

looks like theone showrbelow.
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The defaultparagraptstyleis calledInput. Mathematca is waitingfor you, theuser,to type somanathemat
ics for processingThe next pictureshowsthe appearancef the notebookmmediatelyaftertheentry 1 + 2

wasmade andshift]-[return] waspressed]shift]-[Enter] on aPC).
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1 + 2 is referredo as the inpuand3 is theoutput. Theabelswere createthy Mathenatica. At the same time, |
a newinputcell was createdieadyand waitingdirectly belowthe output

Look carefullyatthe secongbictureand youcan see tha¥lathenatica hasalso createdight bracketso
enclosethe input andthe outputas wellas a largebracketenclosingtheinput/outputpair. Eachbracket marks
the limiting boundarieof whatMathematica refersto as acell. Thesecells are théouilding blocks of the
notebook A typical Mathemnatica notebookconsistsof cellscontaininginput, output, textandgraphics At

this momentyour eyesare ina text cell. |
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The usermakesa mathematicagntry in aninput cellby clicking in thecell if necessanandtyping. Presghe
[return] key to makea newinput line.Pressinghe [shift]-[return] key (the [shift]-[Enter] key on aPC)is the
signalto Mathenatica to processhe entriesin theinput cellandplacethe outputdirectly belowthe inputin an
outputcell. As soonas theoutputappears aewinput cellis generatedeparatedrom by a horizontaline.

Note. By default, cell brackets are not printed. However, this notebook has been set to show cell brackets (Preferences... selection on the Mathematica
menu). The other notebooks in this manual will use the default settings for cell brackets.

The next input/outpupair showsthe computationof an antiderivativefor thetrigonometricexpression-stf"r-('ix’-)(}.
The Mathemaica syntax for indefiniteéntegrationof f(x) with respecto thex variableis
Integrate[ f[x], x]
infi0]= Integrate[ Tan[x]/Sin[x]"4, x]
outj10}= - -:2L~ Csc[x]%- Log[Cos[x]] +Log[Sin[x]]

So, as aotebookis creatednput andoutputis groupedogetherin separate cellandtext entrieslike this
one,areenclosedn their owncell brackets.

The pull down menus

Thereare 10 pulldownmenusat thetop of thescreenwhenMathematicais the activeapplicationon aMacin
tosh.Theyare labeledin orderfrom left to right, as follows:

Mathematica File Edit Cell Format Input Kernel Find Window Help

A brief descriptionof someof theitems onthe menus igjivenbelow.
M athematica

The two mostimportantmenuchoicesarePreferences.. andQuit Mathematica. UponchoosingPrefer
ences..a dialogueopensthat allowsthe userto adjustthe settinggor variousnotebookpropertiesFor exam-
ple, settingsfor marginwidth, hyphenationand rulerunitscan be changedell bracketscanbe toggledbn
andoff, andfont options carbe selected.

File

Usethis menuto openclose,save,andprint files. Notethat thekeyboardequivalentfor Save is Command-S
(hold downthe Commandkey...nextto the spacdar...andpress S...nshift). Useit early anduseit often. The
SaveAs Special...item canbe used to sauhieworksheein HTML format. Use thePalettesselectionto
displayvariouspalettesor mathematicentry as inpuaind as markedp mathematic atext entry.

Edit

Copy andPage commandsarefoundhere alongvith Undo (Command-Z)Usethe Expressioninput selee
tion to entermathematicaéxpressionn a text cell.The palettegan alsde used (Filenenu).Mathematica
hasa spellcheckerthatcan be accessédtbre. Usat.

Cell
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This menuhasselectionghat controlcell propertiesHere, for examples aselectionfor dividing a cellin
two. Cells can beggrouped togethasndthencollapsedor outlining purposes.

Format

The formatmenucontainsselectiondor changingthe styleof notebookcells as well as texpntsand styles.
Display magnificationcan be sehere, as welas on gpop upmenuat thebottomof the notebookvindow.

Input

Usethis menuto inserta matrix or atable ina notebookButtonsandhyperlinkscan be createdvlathematics
input andoutputcanbe copied.

Kernel

Action of theMathematica kernel (the mathematicgngine)canbe controlledvith menuselectionsCells can
be evaluatedor evaluationcan be abortedutputcan be deletedn/Out labelscanbe suppresseifldesired.

Find

Selectiondor Find/Replacarefoundhere. Cellan be taggetbr indexing.
Window

Usethis menuto controlthe positioningof multiple Mathematica windows.
Help

This menuprovidesaccesgo theextensivehelpfacilities availablein Mathematica, includingthe Help
BrowserandThe Mathermatica Book. Oneof theitemsis calledTutori al... . Selectit to openan interactive
tutorial notebookfor newusers. Thétem calledFind SelectedFunction... can be used tgethelp ona word
or phrasehat hasbeen selecteih thenotebook Usefulinformationcan alsde obtainedy typing ?Wordor
?Phraseén an input cellas showrbelow.

inf1].= ?Integrate

Integrate[f, x] gives the indefinite integral of £
with respect to x. Integrate[f, {x, Simon, smilax}] gives
the definite integral of f with respect to x from xmin to
xmax. Integrate[f, {x, xmin, xmax}, {y, ymin, ymax}] gives a
multiple definite integral of f with respect to x and y. MoreE

Click onMore. .. to goto thecorrespondindielp Browserpage.
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