2.4 Spezialfélle und Veranschaulichung von Funktionen f: U c R*n ->
RAm

m 2.4.(i) Kurven (n=1)
= m =2; EbeneKurven

Der Befehl zum P otten von Kurven imR” 2 (ebenen Kurven) hei sst
Par anet ri cH ot

= ? Paranetri cPl ot

ParametricPlot[{ f,, fy}, {U, Umin, Uma}| generates a

parametric plot of a curve with x and y coordinates fy, and fy as a function of u.
ParametricPlot[{{ fx, fy}, {gx. 9y}, ...}, {U, Umin, Uma}] plots several parametric curves.
ParametricPlot[{ f,, fy}, {U, Umin, Uma}, {V, Vmin, Vma}]| Plots a parametric region.
ParametricPlot[{{ fx, fy}, {gx. 9y}, ...}, (U, Umin, Uma}, {V, Vimin, Vimax} |

plots several parametric regions. >

2= C[t_l:={Cs[t], Sn[t]}
ParanetricPlot [c[t], {t, 0, 2%xPF }]




2 | plot-3D.nb

nel= alphaft_1:={2 Gos[t], Sn[t]}
ParanetricP ot [al pha[t], {t, 0, 2 P }]

out[7]

ma= S[t_1:={t -Sn[t], 1-Cos[t]}
ParanetricPliot [s[t], {t, -Pi, 5 P }]

20

Out[15]=

5 10 15

EineAnimation zur Enstehungder Zykloide als Rollkurve : Die Zykloide beschreibt die Bewegung eines Rand-
punkteseinesrollenden Rads

nsl= Aninate [
ParanetricPlot [{{st/ (2P )-Sn[st/ (2P )], 1-Cs[st/ (2P )]} {s+Cs[t], 1+Sn[t]}}
{t, 0, 2 A}, AspectRatio - Autonatic, (xsame scale for x-and y-axisx)
P otRange -» {{-1, 6 A + 1.2}, {-1, 3}}], (xsane range for all frames=x){s, 0, 6 A }]

s O D]
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= m = 3; Raumkurven
Der Befehl zum Plotten von Kurven im R*3 (Raumkurven) heisst
ParametricPlot3D
in41= ? Paranetri cPl ot 3D

ParametricPlot3D[{ fx, fy, fz}, {U, Umin, Umax}] Produces a three —dimensional
space curve parametrized by a variable u which runs from umin t0 Umax-
ParametricPlot3D[{ fx, fy, f-}, {U, Umin, Umax}, {V, Vmin, Vma}| produces
a three —dimensional surface parametrized by u and v.

ParametricPlot3D[{{ fx, fy, fz}, {9x, 9y, 9z} ...} ...] plots several objects together. >



plot-3D.nb |3

In[25]:= C[t_] .= {O)S[t]x S'n[t], t]’
ParanetricP ot3D[c [t], {t, O, 4 P }]
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out[26]=

m 2.4 (ii) Landschaften (n=2, m=1)
Ber Basisbefehl zum P otten des Gaphen einer Funktion Uc R*"2 - R lautet P ot3D,
der Befehl zur Darstellung der Hbdhenschichtlini nen GountourH ot

nz= ? P ot3D
? Gont our Pl ot

P|0t3Dl f, {X, Xmin, Xmax}, { Y, Ymin, ymax}l
generates a three —dimensional plot of f as a function of x and y.

Plot3D[{ f1, f2, ...}, {X, Xmin, Xmax}, { ¥, Ymin. Yma}| plots several functions. >

ContourPIot[f ,AX, Xminy Xmax}s { Yy Ymin, ymax}] generates a contour plot of f as a function of x and vy.

ContourPIot[f ==, {X, Xmin» Xmax}, { Y, Ymin» ymax}] plots contour lines for which f =g.

ContourPlot[{ f; == g1, f2 == g2, ...}, {X, Xmin, Xmax}, { ¥, Ymin. Ymax}| plots several contour lines. >



4 | plot-3D.nb

magl= fIX_, y_1:=Sn[x]*Qs[y]
M ot3D[f [x, Y1, {x, =B, A}, {y, -P, A}l
GontourP ot [f [x, Y1, {x, -A, A}, {y, -A, A}]

out[49]=




m 2.4 (iii) Vektorfelder (n=m)

mnN=2=m

Der Basishefehl zum Plotten von Vektorfeldern imR” 2 lautet VectorP ot .

ns1= 2 Vect or A ot

VectorPlot[{vy, vy}, {X, Xmin, Xmax}, { Y, Ymin, Ymax}]

generates a vector plot of the vector field {vy, vy} as a function of x and vy.

VectorPlot[ {{vx, vy}, {wx, Wy}, ..}, {X, Xmins Xmax}, { Y, Ymin. Ymac}| plots several vector fields.

ns2l= vV [X_, Y_]:={-y, X}

VectorP ot [v [X, y1, {x, -1, 1}, {y, -1, 1}]

ns4= Vektorfelder imR” 3 werden von (erraten !) Vector P ot 3D erzeugt .

? Vect or A ot 3D

VectorPlot3D[{vx, Vy, Vz}, { X, Xmin,» Xmax},» { Y, Ymins Ymax} (2, Zmin s Zmax} |
generates a 3D vector plot of the vector field {vx W Vy, vz} as a function of x, y and z.
VectorPlot3D| { fidd,, fidd,, ...}, {X, Xmin, Xmax}, { ¥, Ymin, Ymax}, {Z, Zmin, Zmax} |

plots several vector fields. >

oupsa= i m R3 Vector P ot 3D Vektorfel der von werden erzeugt. Null erraten !
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=X, Yy, 2}

WIX_, y_, z_]1
VectorM ot 3BD[wW[X, VY,

In[55]:

-1, 13, {z, -1, 1}]
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