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Introduction to Mathematica

The ENTERKey abovethe SHIFT keyis simply a carriagereturn. The ENTERkey onthe numerickeypadexecuteghe
actualcommands.

Commandsthat you typein appear in boldface, while Mathematicautputappearsn normaltype.

Mathematicas case-sensitiveAll Mathematicauilt—-in commandseginwith capitalletters. If your variablenamesall
beginwith lower—casdetters,therewill beno conflict.

You canusethe mouseto edit commandsndthenhit the numerickeypadenterto re-runthem. If cursorlookslike a
"hand"andpreventsyou from editing, turn off the NumLock.

If youforgetwhatacommandike "Plot" doestype:

? Pl ot

Plot [f, {x, xmn, xmax}] generates a plot of f as a function of x fromxmn to
xmax. Plot [(f1, f2, ... }, {x, xmn, xmax}] plots several functions fi

Therearethreetypesof groupingsymbols:
Parentheseareusedto groupmathematicabperations
2 (a+h)
Curly bracesareusedto grouplists
{a, b, c}
Squarebracketshold theargument®of Mathematicdunctions

Sqrt [2] %= Sin[z]

Mathematicacanbeusedasa calculator butin aneffort to be precisethe programdoesnot give the decimalexpansiorof
the answerunlessyou specificallyrequesit.

349 /544

349
544

Theway to requestecimaloutputis with the"N" commandN for numerical)

N[349 / 544]

0. 641544
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The defaultnumberof decimalplacesis 6, butyou mayrequestmore. Forexample 40 places.
N[349 /544, 40]

0.6415441176470588235294117647058823529412

The constanpi to 100decimalplaces.
N[Pi, 100]

3.14159265358979323846264338327950288419716939937510582097494459230
78164062862089986280348253421170680

Powersareobtainedusingthe"caret” (foundoverthe"6" key)
3n2

9

Mathematicacanplot functions. For example thefunctionsin[z] from z=-4radiansto
z=+4radians.

Plot [Sin[z], {z, -4, 4}]1;
1,

0.5¢
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Thevariable"z" aboveis a"dummyvariable". Thefollowing commandswill produceexactlythe samepicture.
Plot [Sin[y], {y, -4, 4}1;
Pl ot [Si n[dunmmy], {dummy, -4, 4}];

Mathematicaassumeshatthe argument®f trigonometricfunctionslike Sin, Cos,Tanarein RADIANS. If youwishto
work in DEGREESthenyou musttypetheword "Degree"aftertheanglevariable,asfollows

Pl ot [Cos [t het a Degree], {theta, 20, 80}1];
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m Best fit straight line

Onecommonusefor Mathematican thislabis fitting the beststraightline throughsomedatapoints. mydatais alist of the
form {{x1,y1},{x2,y2},{x3,y3},....,{xn,yn}}

nydata = {{1.1, 2.1}, {1.9, 4.2}, {3.1, 5.8}, {4.2, 7.9}, {4.9, 10.0}};

The following commandits the beststraightline throughthedata. The"1" in thecurly bracketss arequesto fit thebest
y—intercept. The"x" in the curly bracketds arequesto fit thebestslope.

bestline[x_] =Fit [nydata, {1, x}, X]

0.0721232 + 1. 94996 x

Sothebesty-interceptis 0.0721232andthebestslopeis 1.94996. By theway, "bestline"is anarbitraryvariablename;any
othernamelike "myline" will work equallywell. You arefreeto replaceanylower-casenamewith oneof your own
choosing.

nyline[x_]1=Fit[nmydata, {1, x}, X]

Now we canplot the datapoints.

pl = Li st Pl ot [nydata, Pl ot Styl e » Poi ntSi ze[0.02]7];
10 °

1.5 2 2.5 3 3.5 4 4.5
And plot our bestfit line.
p2 = Pl ot [bestline[x], {x, 0, 6}1;
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wherethelimits onx, 0 and6, werechoserto matchthe data.
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And finally overlaythetwo plotsto checkthefit.

Show[pl, p27;
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Noticethattheaxesin plot p1 do notinterseciattheorigin. Don’t worry aboutthis; the effectwill disappeaafterthe Show
command.

Mathematicacanoperateon lists of data. For example the squareootsof five numbers:
Sqrt[ {1, 4, 9, 16, 25} ]
{1, 2, 3, 4, 5}
Mathematicacantell you statisticalinformation
<< Statistics'DescriptiveStatistics'
Mean[{1, 4, 9, 16, 25}]
11

sd = StandardDeviation[{1, 4, 9, 16, 25}]

187

2

N[sd]

9. 66954

m Assignment

1) Plot a function of your choice. Choose sonething other than sine, preferably a
conplicated function for which you could not sketch the
graph by hand.

2) Fit the best strgi ght line through the follow ng data:

x1l = , oyl =2
x2 =15, y2 = 33
x3 =19, y3 =45
x4 = 24, y4 = 51
x5 = 30, y5 = 62

3) Print out your results.



