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Struktura prezentace

Pro¢ prace s grafy

Jak vkladat grafy

Zakladni typy grafa a jejich ukazka
Nastaveni grafti

Vyuziti grafii pri reSeni uloh ve fyzice
Jak na praci s grafy

Printed by Mathematica for Students
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Pro¢ prace s grafy

Vizualizace jiz znamych problému

ParametricPlot[{Sin[5t], Cos[3t]}, {t, 0, 2 *Pi}]

A [T

out[1]= 0
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Jak vkadat grafy

Pomoci prikazi

ContourPlot[Cos[x] + Sin[y], {x, -10, 10}, {y, -10, 10}]
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Pomoci palet

P10t3D[ function , {var1 , min , max }, {varz , min|, max }]
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Pomoci Free Form

B parametric plot {cos x, sin x}
L+ Parametric plot
ParametricPlot[{Cos[x], Sin[x]}, {x, 0, 2*%Pi}]

B plotsinx
L+ Plots
Plot[Sin[x], {x, -6.6, 6.6}]

1.0+

0.5~

Pomoci www.wolframalpha.com

Printed by Mathematica for Students
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# plot sin x

Input interpretation:

plot sin(x)

Plots:
1.0

/ (x from -6 to 6)

-/én . 7

(x from =20 to 20)

Wolfram Alpha

{WolframAlpha|["plot sin(x)", {{"Plot", 1}, "Input"}],
WolframAlpha["plot sin(x)", {{"Plot", 2}, "Input"}]}

{HoldComplete[Plot [Sin[x], {x, - 6.6, 6.6}]],
HoldComplete[Plot[Sin[x], {x, -26, 26}]]}

Printed by Mathematica for Students
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Vyrazy nebo funkce
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? *Plot*

V¥V System’

ArrayPlot

BodePlot

ContourPlot
ContourPlot3D
DateListLogPlot
DateL.istPlot
DensityPlot
DiscretePlot
DiscretePlot3D
GraphPlot
GraphPlot3D
LayeredGraphPlot
LinelntegralConvolutionPlot
ListContourPlot
ListContourPlot3D
ListCurvePathPlot
ListDensityPlot
ListLineIntegralConvolutionPlot
ListLinePlot
ListLogLinearPlot
ListLogLogPlot
ListLogPlot

ListPlot

ListPlot3D
ListPointPlot3D
ListPolarPlot
ListStreamDensityPlot
ListStreamPlot
ListSurfacePlot3D
ListVectorDensityPlot
ListVectorPlot
ListVectorPlot3D
LogLinearPlot
LogLogPlot

LogPlot

MatrixPlot
MaxPlotPoints
NicholsPlot

NyquistPlot
ParametricPlot
ParametricPlot3D
Plot

Plot3D

Plot3Matrix
PlotDivision
PlotJoined
PlotLabel
PlotLayout
PlotMarkers
PlotPoints
PlotRange
PlotRangeClipping
PlotRangePadding
PlotRegion
PlotStyle

PolarPlot
ProbabilityPlot
ProbabilityScalePlot
QuantilePlot
RegionPlot
RegionPlot3D
ReliefPlot
RevolutionPlot3D
RootLocusPlot
SingularValuePlot
SphericalPlot3D
StreamDensityPlot
StreamPlot
TreePlot
VectorDensityPlot
VectorPlot
VectorPlot3D
WaveletimagePlot
WaveletListPlot
WaveletMatrixPlot

Printed by Mathematica for Students



Plot[f, {x, Xmin, Xmax}] generates a plot of f as a function of x from x,,;, to X4x.

Plot[{f1, £, .-}, {X, Xmin: Xmax}] plOts several functions f;. >
? *Chart*
V¥ System’

BarChart ChartBaseStyle ChartLayout
ChartElementDat-

BarChart3D a ChartLegends
ChartElementDat-

BoxWhiskerChart aFunction ChartStyle
ChartElementFu-

BubbleChart nction DistributionChart

InteractiveTradin-
BubbleChart3D ChartElements gChart
CandlestickChart ChartLabels KagiChart

LineBreakChart

PairedBarChart

PieChart

PieChart3D

PointFigureChart
RectangleChart
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RectangleChart3-
D

RenkoChart

SectorChart

SectorChart3D

TradingChart

ChartLabels is an option for charting functions that specifies what labels should be used for chart elements. >

Printed by Mathematica for Students
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2D Grafy

Zobrazujeme “pékné” funkce - prikaz Plot

Printed by Mathematica for Students
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Plot[{x3—x2—x+1, Sin[x], 2x}, {x, -2, 2}, PlotStyle—»Thick]
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Printed by Mathematica for Students
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Polarni graf

PolarPlot[¢, {¢, O, 4 » 7}, PlotStyle » Thick]

Printed by Mathematica for Students
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Grafy kfivek a ploch zadanych parametricky

ParametricPlot[{Sin[5t], Cos[3t]}, {t, 0, 2% Pi}, PlotStyle » Thick]

Printed by Mathematica for Students
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1
ContourPlot|Sin[x] Sin[y] == —, {x, -2, , {y, -2, , ContourStyle » {Thick, Blue
1 i i { 2, 2}, { 2,2}, C Styl {Thick, Blue}

2

Printed by Mathematica for Students
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Zobrazujeme oblasti - RegionPlot

17
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Zobrazeni dat na velkych skalach

PlIotf, {X, Xmin, Xmax}] generates a plot of " as a function of x from x,,;, t0 Xax.

Plot[{ /i, fo, .-} {X, Xmins Xmax}] ploOts several functions f;. >

Printed by Mathematica for Students
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LogPlot[{x*x, Exp[x], x!}, {x, 0, 5}, PlotStyle » Thick, PlotRange - Full]
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LogPlot[{10*}, {x, 0, 10}, PlotStyle -» Thick, PlotRange - Full]
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100
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Zobrazeni ekvipotencial - Contour Plot Il

ContourPlot[Sin[x] Sin[y], {x, -2, 2}, {y, -2, 2}]

(8]
T

Printed by Mathematica for Students
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DensityPlot[Sin[x] Sin[y], {x, -2, 2}, {y, -2, 2}]

Printed by Mathematica for Students
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{y, -2, 2}]

r 2},

[yl sin[x]}, {x,

[{Cos[x] Sin[y], Cos
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Zobrazujeme vektorové pole

VectorPlot[{Cos[x] Sin[y], Cos[y] Sin[x]}, {x, -2, 2}, {y, -2, 2}]
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VectorDensityPlot[{Cos[x] Sin[y], Cos[y] Sin[x]}, {x, -2, 2}, {y, -2, 2}]
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3D grafy

Funkce dvou proménych

Plot3D[Sin[x] Sin[y], {x, -2, 2}, {y, -2, 2}]
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Sféricky graf

SphericalPlot3D[{1, 2, 3}, {6, 0, Pi}, {¢, O, 3Pi /2}]

Printed by Mathematica for Students
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Zobrazovani rotacné symetrickych objektu

RevolutionPlot3D [t2 , {t, -5, 5} ]

Printed by Mathematica for Students
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Grafy kiivek a ploch zadanych parametricky 3D

ParametricPlot3D[{Sin[u], Cos[u], u/ 10}, {u, 0, 20}, PlotStyle -» {Thick, Blue}]

Printed by Mathematica for Students
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ParametricPlot3D[{u * Sin[t], t*u®2, uxt}, {t, -5, 5}, {u, -2.5, 2.5}]

Graf funkce zadané implicitné 3D

1
ContourPlot3D[Sin[x] Sin[y] +22 = — , {x, -2, 2}, {y, -2, 2}, {z, -2, 2}]
2

Printed by Mathematica for Students
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Zobrazujeme oblasti 3D

RegionPlot3D[y> x2+zz, {x, -2, 2}, {y, -1, 4}, {z, -3, 3}]

RegionPlot3D[y > %2 + 2?2 s&y<x+2, {x,-2,2}, {y, -1, 4}, {z, -3, 3}, PlotPoints » 100]

Printed by Mathematica for Students



é pole 3D

Zobrazujeme vektorov

lot3D[{Cos[x] Sin[y], Cos[y] Sin[x], 1},

{xl _21 2}1 {YI _21 2}1 {zl _21 2}1 Vecto

VectorP

rScale » Small]
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Zobrazeni vice typu grafii v jednom

Ménime nastaveni grafu

Options[Plot]

1
{AlignmentPoint - Center, AspectRatio > —— —, Axes - True,
GoldenRatio

AxesLabel - None, AxesOrigin - Automatic, AxesStyle — {}, Background - None,
BaselinePosition -» Automatic, BaseStyle - {}, ClippingStyle - None,
ColorFunction - Automatic, ColorFunctionScaling - True, ColorOutput - Automatic,
ContentSelectable » Automatic, CoordinatesToolOptions - Automatic,
DisplayFunction » $DisplayFunction, Epilog » {}, Evaluated » Automatic,
EvaluationMonitor - None, Exclusions - Automatic, ExclusionsStyle — None,
Filling - None, FillingStyle —» Automatic, FormatType :» TraditionalForm,

Frame —» False, FramelLabel - None, FrameStyle - {}, FrameTicks - Automatic,
FrameTicksStyle - {}, GridLines - None, GridLinesStyle - {},

ImageMargins - 0., ImagePadding - Al1l, ImageSize —» Automatic,

ImageSizeRaw - Automatic, LabelStyle » {}, MaxRecursion - Automatic,

Mesh —» None, MeshFunctions - {#l &}, MeshShading - None, MeshStyle - Automatic,
Method - Automatic, PerformanceGoal > $PerformanceGoal,

PlotLabel - None, PlotPoints —» Automatic, PlotRange - {Full, Automatic},
PlotRangeClipping - True, PlotRangePadding —» Automatic, PlotRegion - Automatic,
PlotStyle » Automatic, PreserveImageOptions - Automatic, Prolog - {},
RegionFunction » (True &), RotateLabel —» True, Ticks - Automatic,

TicksStyle —» {}, WorkingPrecision - MachinePrecision}

Printed by Mathematica for Students
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Ménime vzhled jedné funkce

35

Printed by Mathematica for Students
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Plot[a3 -d?-a+ 1, {a, -2, 2},
PlotStyle » {Blue, Thickness[0.01], Dashed}]
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Stejné nastaveni pro vS§echny funkce ve grafu

37
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Kazda funkce podle nasich predstav

Plot[{x3—x2—x+1, Sin[x], 2 x, x}, {x, -2, 2},
PlotStyle » {{Thick, Red}, Blue}

]

=2

2+

4+

Printed by Mathematica for Students
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ParametricPlot3D[{1.16"vCos[v] (1+Cos[u]), -1.164vSin[v] (1 +Cos[u]),
-21.16%v (1 +Sin[u])}, {u, 0, 2Pi}, {v, -15, 6}, Mesh -» None,
PlotStyle » Opacity[0.6], PlotRange -» All, PlotPoints -» 25]

Printed by Mathematica for Students
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Popisujeme funkce

Pomoci Drawing Tools

Printed by Mathematica for Students
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Pomoci Options grafu, pfipadné pfikaz Show

Show|[ {Plot[Sin[x], {x, 0, 2Pi}, PlotStyle -» Thick,
Epilog » {Inset["Tady je nulovy bod", {4, 0.5}]}
], Graphics[{Arrowheads[Large], Arrow[{{4, 0.4}, {Pi, 0}}]1}1}]

1.0 -

Tady je nulovy bod

-1.0 -

Printed by Mathematica for Students

41



42 grafy_setkavani_uzivatelu.nb

Popisujeme graf
Plot[Sin[x], {x, 0, 2Pi},

PlotLabel -» Style["Graf funkce sin(x)", Bold, Blue, 32],
PlotStyle -» Thick]

Graf funkce sin(x)

Popisujeme osy

Plot[Sin[x], {x, 0, 2Pi}, PlotStyle » Thick, AxesLabel -» {"x", "y"}1]

-1.0 -

Printed by Mathematica for Students
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Ménime hodnoty na ose
Plot[Sin[x], {x, 0, 10}, PlotStyle -» Thick,

Ticks » {{0, 2, Pi, 2Pi, 3Pi}, {-1, 1}},
TicksStyle » {{Bold, 24, Red}, {Bold, 24, Green}}]

1,

Printed by Mathematica for Students
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Zvyraziujeme body ve grafu

Plot[{Sin[x] , Cos[x]}, {x, 0, 6Pi},

Epilog —» {PointSize [Large], Point[{%i 0 Sin[P—i }] } ’

PlotStyle - Thick]

grafy_setkavani_uzivatelu.nb

10

-1.0 -

Printed by Mathematica for Students
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Plot[{Sin[x], Cos[x]}, {x, 0, 6 Pi},
Mesh » {{0}}, MeshFunctions -» {Sin[#] - Cos[#] &}, MeshStyle » PointSize[Large],
PlotStyle -» Thick]

=10=
Obarvujeme funkci podle jejich vlastnosti

f2[x ] i=x3-x?-x+1

Printed by Mathematica for Students
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Plot[f2[x], {x, -2, 2} , MeshFunctions » {£f2''[#] &}, Mesh » {{0}},
MeshStyle » PointSize[Large], MeshShading -> {Red, Blue},
PlotStyle -» Thick]

grafy_setkavani_uzivatelu.nb

Printed by Mathematica for Students
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Plot[Tan[x], {x, -Pi, Pi},
PlotStyle -» Thick
1

Printed by Mathematica for Students
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Plot[Tan[x] , {x, -Pi, Pi},

PlotStyle -» Thick,
Pi Pi
Exclusions - {— —_, —}
2 2

Plot[Sin[1l/x], {x, 0, 5}]

1.0

0.5

-1.0 =

Printed by Mathematica for Students
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Plot[Sin[l1/x], {x, 0, 0.2}, PlotPoints » 1000]

1.0 g

-1.0

Printed by Mathematica for Students
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Manipulate a nastaveni grafu

Manipulate [Grid[ {{a*f[b=*x],

Plot[a* f[b*x], {x, -10, 10}, PlotRange » {{-10, 10}, {-3, 3}},
PlotStyle » {Thickness[tloustka], barvy}, ImageSize -» 500,
Evaluate[If[vypln, Filling » Axis, Filling -» None]],

PlotLabel » Style["Graf funkci", 32, Bold]]1}}],
{{a, 1}, -2, 2}, {{b, 1}, -3, 3}, {{tloustka, 0.01}, O, 0.1},
{barvy, ColorSlider}, {f, {Sin, Cos, Sqrt, Log, Exp, Function[x, x-x+ 1] }},
{{vypln, False}, {True, False}}]

M
b N

tloustka :D

Printed by Mathematica for Students
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Pouziti grafii ve fyzice

Printed by Mathematica for Students
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Jak na grafy?

V ramci programu Mathematica
howto/CreatePlots
guide/FunctionVisualization
guide/GraphicsOptionsAndStyling

Projit si pfislusné pfikazy na kresleni graft napf. Plot

Online videa
http://www.wolfram.com/broadcast/#T utorials-Graphics

Odkazy
http://utf.mff.cuni.cz/~kusak/mathematica.php
http://www.karlin.mff.cuni.cz/~slavik/info.html
http://www.karlin.mff.cuni.cz/~hurt/
http://www.mathematica-forum.cz/materialy.htm
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