Ploskve v prostoru

Osnovna ukaza za risanje ploskev v prostoru :

ce je enacbaploskve. ...

Plot3D eksplicitna z=F(X,y)
ParametricPlot3D parametrilina F={x(u,v),y(u,v),z(u,v)}
2 Pl ot 3D

? Paranetri cPl ot 3D

Primeri osnovnih geometrijskih oblik :
ravnina, paraboloid, valj, sfera

ravnina = Plot3D[4x +7Yy, {X, -3, 3}, {y, -3, 3}]

parabol oid = Plot3D[x"*"2 +y”"2, {x, -3, 3}, {y, -3, 3}]

par abol oid = Paranmetri cPlot3D[{p Cos[¢], pSin [e], "2}, {o, 0, 27}, {p, 0, 3}]

valj = ParanetricPlot3D[{2 Cos[¢], 2Sin [¢], 2z}, {¢, 0, 2x}, {z, O, 9}]

sfera =

ParanetricPl ot 3D[{3 Cos[6] Cos[¢], 3Cos[©] Sin[¢], 3Sin[e]l}, {o, 0, 2x}, {6, -7/ 2, 7w/ 2}]
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Veliko ploskev se ngjbolj naravno parametrizira, Beza parametraizberemo cilindrilini koordinati (p,y),
oziroma sferillni (¢,0). Zarisanje takih ploskev lahko uporabimo ukaza:

RevolutionPlot3D vrteninaokrog z-os  z=f(p) , O<e<2rx
Spheri cal Pl ot 3D sredis Bnapl oskev r=f (o, o)
? RevolutionPlot3D

? Spheri cal Pl ot 3D

(» Prineri =)

pol sfera = Revol utionPl ot3D[Sqgrt [9 - p” 2], {p, 0, 3}]
sfera = Spherical Plot3D[3, {¢, 0, 2%}, {6, -7/2, n/2}]
Revol uti onPl ot 3D[Sin[p], {p, 0, 4 x}]
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1. a)

b)
c)

St o

Zapi si parametri Eno enalbo stozca z=\/x2 +y?, 0<z<3.

Parametra naj bosta pol arni koordinati (o,p).

Nari si stozec z ukazom Paranetri cPl ot 3D.

Nari si nasl ednj e koordi natne krivulje:

0=1,2,3; =0, %, 72—T

zec in koordinatne krivulje prikazi v isti sliki !



o= Clear [X, y, z, 1]

x =1 Cos[fi]
y=rSin[fi]
Z=1T

stozec = ParanetricPlot3D[{x, vy, z}, {fi, 0, 2x}, {r, O, 3}1;

krl = ParametricPlot3D[{x, vy, z}, {fi, O, 2%}, {r, O, 3}] /. r = 1;
kr2 = ParametricPlot3D[{x, vy, z}, {fi, O, 2%}, {r, O, 3}] /. r = 2;
kr3 = ParametricPlot3D[{x, vy, z}, {fi, O, 2%}, {r, O, 3}] /. r - 3;
Show[st ozec, krl, kr2, kr3]

oui1j= I Cos [fi ]
ouffizj= r Sin[fi]

out[13]= I

out[18]=

2. Hiperbolimni paraboloid z=xy, -2<x<2, -2<y<2

i ma obliko sedl a.

a) Narisi ploskev z ukazom Pl ot 3D

b) Izboljsaj sliko z opcijam
BoxRati os-> in Vi ewPoi nt->

c) Narisi ploskev, spodaj in zgoraj naj bo bela,
v sredini (pri z=0) naj bo nodra,
vmes naj se barva zvezno sprem nja od bele do nodre.
Za barvanje (in osvetlevanje, senlenje) pl oskev uporab
Col or Functi on->
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Clear [X, Yy, z, I']
sedlo = Plot3D[z = xy, {X, -3, 3}, {y, -3, 3},
BoxRatios » {1, 1, 2}, ViewPoint » {2Pi, -Pi /4, 2},
Col or Function -» Function[{X, vy, z}, RGBCol or [Abs[2Zz -1], Abs[2z-1], 1]]]

? BoxRat i os
? Vi ewPoi nt
? Col or Functi on

BoxRatios is an option for Graphics3D which gives
the ratios of side lengths for the bounding box of the three-dimensional picture. >

ViewPoint is an option for Graphics3D and related functions
which gives the point in space from which three-dimensional objects are to be viewed. >

ColorFunction is an option for graphics functions which specifies a function to apply to determine colors of elements. >

3. Dan je valj x"2+yn2=1, -5<z<5.
Narisi valj z ukazom ParanetricPlot3D. V sredini naj bo zel ene barve,
zgoraj in spodaj naj bo rdem, vnes naj se barva zvezno sprem nja.
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Clear[x, Yy, z, r, fi]

X=COS[fi]
Z=U

valj = ParanetricPlot3D[{x, vy, z}, {fi, 0, 2Pi },
{u, -3, 3}, BoxRatios -» {1, 1, 2}, ViewPoint » {2Pi, -Pi /4, 2},
Col or Function -» Function[{x, y, z}, R&BCol or [Abs[2z -1], 1-Abs[2z-1], 0]1]

Cos [fi ]

Sinifi]

1.0

0.0 05

~-1.0 -05
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4. Z ukazom Paranetri Pl ot 3D narisi krivuljo, ki je
presemisme ploskev iz nalog 2. in 3.
Krivuljo povdari z debelino in rdemo barvo.

Clear[X, Yy, z, r, fil

x = Cos [fi ]

Z=XYy

presek = ParanmetricPlot3D[{x, vy, z}, {fi, O, 2Pi }, PlotStyle -» {Red, Thickness[0.02]}]
Cos [fi ]

Sin[fi]

Cos [fi]Sin[fi]

? Thi ckness

Thickness[r] is a graphics directive which specifies that lines which follow are to
be drawn with thickness r. The thickness r is given as a fraction of the horizontal plot range. >

5. Rezultat nalog 2.3. in 4. prikazi v isti sliki z ukazom Show.
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Show[sedl o, valj, presek]

L, T~

6. |zramunaj, pod kaksnim kotom se v tomki z najvelmjo
koordinato z sekata ploskvi x?+ y?2=1in z =xy.

. 3
Rez. . e
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Clear[x, Yy, z, r, fi] ]
X=CDS[fi]

Z=Xxy/. {{fi 4_2_"}, {fi 4_42}, {fi 443}, {fi _>34_"}}
F=x2+y2-1

Sol ve [D[z, fi]1 =0, fi]

nl =

Cos [fi ]

Sinifi]

~1+Cos[fi]?+Sin[fi]?
{{}}

Cear [X, Yy, z, r, fil]

Z =Xy

x = Cos [fi]

y =Sin[fi]

F=x2+y2-1

ns = {D[z, x], D[z, y1, -1}

nv = {D[F, x], D[F, y1, 0}

kot = VectorAngle[ns, nv] /. {fi »Pi /4}

Xy

Cos [fi ]

Sin(fi]
-1+Cos[fi]?+Sin[fi]?
{(Sin(fi], Cos[fi], -1}
{2Cos[fi], 2Sin[(fi], 0}

s

4

Integrali s parametrom

1
7. Narisi graf funkcije f (x) = Jsign(x-y)dly.
0

Naj prej narisi graf funkcije sign(x).
Ta enostavna funkcija je vgrajena v paket Mathematica.
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Clear[x, Yy, z, r, fi]

Plot [Integrate[Sign[x -Yy], {y, 0, 1}1, {X, -5, 5}]
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