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m Simple Plotting

In[11]:=

out[11]=

Pl ot [Tan[x], {X, -Pi, Pi}, AxesLabel -> {"x", "Tan[x]"}]
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- Graphics -
? Pl ot
Plot [f, {x, xmin, xmax}] generates a plot of f as a function of x from xmin to
xmax. Plot [{fL, f2, .. '}, {X, xmin, xmax}] plots several functions fi .
?ListPlot
ListPlot [{yl, y2, .. }] plots a list of values . The x coordinates for each point
are taken to be 1, 2, .. . ListPlot [{{x1, yl}, {x2, y2}, .. }] plots a list of

values with specified x and y coordinates

Li st Pl ot s are al soprovi dedw thnost ot her types of fanci er plots.
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ParanetricPlot [{Cos[t] (L+t / (2Pi)), Sin[t] (1+t/ (2Pi))}, {t, 0, 6Pi},
AspectRati o -> 1]

- Graphics -

In[1]:= << G aphi cs' Graphi cs*

Thi s provi des BarChart [l ist], StackedBarChart, PieChart[list], LogPlot,
LogLogPl ot, and Pol ar Pl ot .

<< G aphi cs* Graphi cs3D
Thi s provi des Bar Chart 3D, ScatterPl ot 3D, ShadowPl| ot 3D, Li st SurfacePl ot 3D,

m Vector Fields— 2 Dimensional

In[8]:= << Graphi cs‘ Pl ot Fi el d*
Pl ot VectorFiel d[{x, y}, {x, -1, 1}, {y, -1, 1}]
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Out[9= - Graphics -

Thi s al so provi des Pl ot G adi entFi el d.
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m Plotting From a Table

Eval uate[Table..., neansthat thetableisonlyproducedonce, and
thenthepl ot proceeds, tosavetine.

gl: =Plot [Eval uate[Tabl e[Bessel J[n, x], {n, 4}11, {Xx, 0, 10}]
gl
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- Graphics =

For anunerical solution, aninterpolatingfunctionisset upautomatically,
andthenthefunctionisevaluatedintheplot routinebyusingEval uate,
wi t hout resol vingthe equationfor each pl ot point .

In[20]:= NDSol ve[{y’ [Xx] ==3y[x], Y[0] == 1}, vy, {x, 0, 1}]
Out[20l=  {{y - InterpolatingFunction [{{0., 1. }}, <>1}}
In[21]:= Pl ot [Eval uate[y[x] /. %4, {x, 0, 1}]
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Out21]= = Graphics =

m Operations on Graphs

By clickingonagraphwiththel eft nouse buttonor withgraphi cs conmands,
you can nove, resize, Rotate3D, etc. thegraphics.
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Asequence of graphicscanbeanimatedwi th:
ShowAni mat i on[{gl, g2, ...}].

m Graphics Output

Mat henat i ca gener at es Post scri pt graphi cs,
and t hey can al so be out put as encapsul atedpostscripttofit asfiguresinalarger page.

Print graphicswith: PSPrint [graphics objects].

Savegraphicswith: Display[“file", graphics].

m Graphics Options

?? Pl ot

Plot [f, {x, xmin, xmax}] generates a plot of f as a function of x from xmin to

xmax. Plot [{f1, f2, .. }, {X, xmin, xmax}] plots several functions fi .
Attributes [Plot ] = {HoldAll , Protected }
Options [Plot ] = {AspectRatio -> GoldenRatio ~ (-1), Axes -> Automatic , AxesLabel -> None,
AxesOrigin ~ -> Automatic , AxesStyle -> Automatic , Background -> Automatic |,
ColorOutput  -> Automatic , Compiled -> True, DefaultColor —> Automatic ,
Epilog -> {}, Frame -> False , FramelLabel -> None, FrameStyle -> Automatic |,
FrameTicks -> Automatic , GridLines -> None, ImageSize -> Automatic |,
MaxBend -> 10., PlotDivision -> 30., PlotLabel -> None, PlotPoints -> 25,
PlotRange -> Automatic , PlotRegion -> Automatic , PlotStyle -> Automatic ,
Prolog -> {}, RotateLabel -> True, Ticks -> Automatic , DefaultFont . > $DefaultFont
DisplayFunction : > $DisplayFunction , FormatType :> $FormatType , TextStyle :> $TextStyle }

W not e here:

Pl ot Poi nts -> 100, default is15

Pl ot Range -> {{0, 1}, {-2, 2}}, defaultisAutomatic

Gidlines -> Automatic, default isnone.

Pl ot Label -> "Title", canbeused.

AxesLabel -> ylabel, like"Tine", or bothlabelsin {xlabel, ylabel}
Frane -> True, adds afranme, thedefault being Fal se.
Options[function]listsall optionsfor anyfunctioninMathematica
Options [Pl ot ]

Set Options[function, option -> value, ...]resetsthedefaults.

m Operations With Plots

Show[pl ot ] redrawst he pl ot, andyoucan add newopti ons.

Show[plotl, plot2, ...]conbinesplots.
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Show[G aphi csArray[{plotl, plot2, ...}]showssidebysideplots.

Show[G aphi csArray [{{pl ot 11, plot12}, {plot21, plot22}}] makes atwo
by two array of plots.

Theoption: G aphicsSpacing -> {h, v}setscertainfractionshandvof the
graphs’ wi dt h and hei ghtfor their spacing.

m Three Dimensional Graphics

= Contour Plotting

Contour Pl ot [Sin[x] Sin[y], {x, -Pi, Pi}, {y, -Pi, Pi}, PlotPoints -> 100]
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- ContourGraphics -

= Density Plotting

DensityPlot [Sin[x] Sin[y]l, {X, -Pi, Pi}, {y, -Pi, Pi}, PlotPoints ->100]
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- DensityGraphics -
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= 3D Plots

g3d: =Pl ot3D[Sin[xy], {X, 0, Pi}, {y, 0, Pi}]

g3d

- SurfaceGraphics -

Thi s canbe nodi fiedw ththeoptions:
ViewPoint -> {x, y, z}pointtoviewfrom and

Pl ot Poi nts -> {nx, ny}.

Pl ot3D[Sin[xYy], {x, -Pi, Pi}, {y, -Pi, Pi}, ViewPoint -> {0, 0, 2},
Pl ot Poi nts -> {60, 60}]

5

- SurfaceGraphics -
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?Li stPlot3D

ListPlot3D [array ] generates a three -dimensional plot of a surface representing
an array of height values . ListPlot3D [array , shades ] generates a plot with each
element of the surface shaded according to the specification in shades .

m Parametric Plots

Parametri cPl ot 3D[{Sin[z] Cos[¢], Sin[t] Sin[¢], Cos[t]}, {t, 0, Pi /2},
{¢, -Pi /72, Pi /2}]

- Graphics3D -

m Vector Fields— 3 Dimensional

In[23]:= << Graphi cs‘ Pl ot Fi el d3D
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Pl ot Vector Fi el d3D[{x, vy, z}, {x, -1, 1}, {y, -1, 1}, {z, -1, 1}]

- Graphics3D -

In[25]:= PlotGradientFiel d3D[1/Sqrt [x"2+y~2+2z"2], {Xx, 0.3, 1}, {y, 0.3, 13}, {z, 0.3, 1}]

= Adding Text

Besi des t he AxesLabel and Pl ot Label options, direct text canbe added by t he Text conmand,
wher e expr i nthe fol | owi ng has doubl e quotes "text" aroundthetext .

Text [expr, {X, y}] hastext centeredat {x, y}. It canalsobeplacedwth
Text [expr, {X, ¥}, {-1, 0}]left handendat x, vy;

{0, -1} centeredabovex, vy;
{0, 1} centeredbelowx, y, andetc.

= Animation
In[1]:= << Graphi cs‘ Ani nati on'
OnthenmenuCel |l thereis Ani mat e Sel ect ed G aphi cs. Equivalentis

Sel ecti onAni nat e[obj ect ] wi tht he opti on Ani mat eDi spl ayTine -> 6in
seconds f or eachcel | .

Ani mat e[pl ot dependent ont, {t, tmn, tmax}]

I nthisexanpl ewe make ni ne pl ot s without axes, withafixedvertical pl ot
rangefor unifornmity, andwi thout displayingthemastheyarecreated:



Tabl e[Pl ot 3D[Bessel J[0, Sgrt [x*"2+y~2] +t], {x, -10, 10}, {y, -10, 103},
Axes -> Fal se, Pl otRange -> {-0.5, 1.0}, Di splayFunction->Ildentity],
{t, 0, 8}] // Short

{ = SurfaceGraphics - <<l>, «<ls>>, = «<15> -}

In[3]:= ShowAni mat i on[%]



