Krivulje v ravnini

Za risanj e ravninskih krivulj so naslednji ukazi:

Krivul jo podano v eksplicitni obliki narisem z ukazom Plot.
Krivuljo podano v implicitni obliki narisemp z ukazom ContourPlot.
Krivul jo podano v parametrimni obliki narisenp z ukazom ParametricPlot.

(» Primeri =)

Pl ot [Sin[x], {X, 0, 2Pi }]

ContourPlot [x"2+y"2 =1, {x, -1, 1}, {y, -1, 1}]
ParanetricPlot [{t -Sin[t], 1-Cos[t]}, {t, O, 6Pi}]

10

05+

—05¢+

-10F

o0 v T T T T T

05r- b

—-05F 4




2 | vajal.nb

? Pl ot
? Cont our Pl ot
? Paranetri cPl ot

Plot[f, {X, Xmin, Xmax}] g€Nerates a plot of f as a function of x from Xqjn t0 Xmax-
Plot[{fy, fa, ...}, {X, Xmin» Xmax}] plOts several functions fi. >

ContourPlot[ f, {X, Xmin, Xmax}: {¥: Ymin: Ymax}] g€nerates a contour plot of f as a function of x and y.
ContourPlot[f == g, {X, Xmin» Xmax} {¥: Ymin» Ymax}] plOts contour lines for which f =g.
ContourPlot[{f; == 01, fo==go, ...}, {X Xmin» Xmax}h {Ys Ymin» Ymax}] plOts several contour lines. >

ParametricPlot[{ fy, fy}, {U, Unin, Urex}| generates
a parametric plot of a curve with x and y coordinates f, and fy as a function of u.
ParametricPlot[{{ fy, f,}, {9k Gy} ...}, (U Umin, Umex}| ploOts several parametric curves.
ParametricPIot[{ fx fy} (U Umin Umadhy (¥ Vinin, vmex}] plots a parametric region.
ParametricPlot[{{ fy, f,}, {9k Gy} ...}, (U Umin, Umex}, {V, Vimin, Vimex}] PlOts several parametric regions. >

Slika v Mathematici je objekt, ki ga |ahko poinmenujenp. Obliko krivulje (barva,
debelina ...) opisenp z opcijo PlotStyle.

1. a) Nari si krivuljo, dano Y paranetri Hni obl i ki
X (t) :4cos(t1-5), y(t) =sin(t). Krivulja naj bo zelene barve. Slika naj im ine
slikal.

Slikal = ParametricPlot [{4Cos[t”~1.5], Sin[t]}, {t, O, 2Pi }, PlotStyle » {Geen}]
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1.b) Narisi krivuljo y(xX) =x/4sin(5x). Krivulja naj bo rdeme barve. Slika naj im
i e slika2.
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Slika2 = Plot [x /4Sin[5x], {Xx, -2Pi, 2Pi}, PlotStyle » {Red}]
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1.c) S ponomjo ukaza Show narisi obe krivulji na isti sliki.

Show([Sli kal, Slika2]
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1.d) Epicikloida je krivulja, ki jo opise tomka kroznice, ki se kotali po drugi
krozni ci zunaj nje.

N ena paranetri Ena enallba j e

X=( R+r) coso-r cos( R+Tr(p) , Y=(R+r) si np-rsin( R+Trq))

kj er so R=pol mer mirujole kro"znice, r=polnmer kotal eme kroznice in ¢=pol arni
kot .

Nari si epicikloido s ponoljo ukaza ParametricPlot! Raznerje pol nerov R/r naj
bo cel o stevilo.
Merilo v koordinatah x in y se uravnava z opcijo AspectRatio (glej "Help").
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R=21

r =3

Parametri cPl ot [

{(R+r) Cos[¢] -r *Cos[(R+r) /r x¢], (R+r)Sin[¢] -r *Sin[(R+r) /r x¢]1}, {¢, 0, 2Pi }]
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Krivulje v prostoru in Ploskve

Za risanje tri-dimezionalnih objektov uporabljamo ukaza Plot3D in Parametric-
Plot3D.
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? Pl ot 3D
? Paranetri cPl ot 3D

Plot3D[f, {X, Xmin: Xmax}: {¥: Ymin» Ymex}] g€nerates a three—dimensional plot of f as a function of x and .
Plot3D[{fy, fa, ...}, {X Xmin» Xmaxh {Y: Ymin» Ymax}] PlOts several functions. >

ParametricPlot3D|{ fy, fy, fz}, {U, Umin, Umex}| Produces a

three—dimensional space curve parametrized by a variable u which runs from uUpj, tO Unyax.
ParametricPIot3D[{ fu fy, fz}, {U, Umin, Umax}s {Vs Vimin, vmax}] produces a three—dimensional surface parametrized by u and v.
ParametricPlot3D|{{f,, fy, f-}, {3x 9y, 9z} ...} ... plots several objects together. >

3. Narisi krivuljo (tcost, tsint, t)
s ponollj oukaza ParametricPlot3D z zel eno bar vo.

| zramunaj enalbo tangente na to krivuljo v toHKi (

Tangento tudi narisi z nodro barvo in
prokazi oba objekta v isti sliki

s

Rezultat (enamba tangente): { -z ) t, —+

1
4ﬁ+(ﬁ a2

Clear [er, R, t]

er[t_1={tCos[t], tSin[t], t}

slikaS = ParametricPlot3D[{tCos[t], tSin[t], t},
{t, -10Pi, 10Pi1}, PlotStyle » {Green}]

Clear|[t]

erpika[t_] = Dferqt1, t]

tangenta =er[Pi /4] + terpika[Pi /4]

{tCos[t], tSin[t], t}
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{Cos[t] -t Sin[t], t Cos[t]+Sin[t], 1}
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slikaT = ParanetricPl ot 3D[tangenta, {t, -10Pi, 10Pi }, PlotStyle » {Red}]

40

Show(sl i kaS, slikaT]

Show::gcomb : Could not combine the graphics objects in Show[slikaS, slikaT]. >

Show sl i kaS, slikaT]

4. |zraMmunaj dol zino krivulje iz 3. naloge od tolmke t=0 do toMke 7Pi/11.

Rezultat: 3.59373
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? N ntegrate

Xmax
Nintegrate[ f, {X, Xmin, Xmax}] Qives a numerical approximation to the integral f f dx

Xmin
Nintegrate[ f, {X, Xmin, Xmax} {¥: Ymin: Ymax}, ---]

Xmax max
gives a numerical approximation to the multiple integral d xfy dy..f. >

Xmin Ymin

r{t_]={Cos[t], tSin[t], t}
dol zina = Nintegrate [Sqrt [erpi ka[t].erpika[t]], {t, O, 7Pi /11}]

(t Cos[t], tSin[t], t}

3.59373

Plot 3D[Sqrt [X"2+y~2], {X, =2Pi, 2Pi}, {y, -2Pi, 2Pi}]

5. b) Lepsasli ka st ozca nast ane z ukazomParametricPlot3D,
Hei zber enp za par anet r a pol ar ne koor di nat e.
Kako j e pot rebno spreneni ti enalbo, dabo stozec bolj zaprt (odprt)?
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Clear [X, Yy, z, ]

X =r Cos[¢]

y =r Sin[¢]

Z=1T

ParanetricPlot3D[{Xx, V¥, 2}, {¢, O, 2Pi }, {r, O, 1}]

r Cos [¢]
rSinf¢]

r

1.0

Narisi valj x"2+y~2=1,-3<z<3 z ukazom Paranetri cPl ot 3D.



10 | vajal.nb

Clear [X, Yy, z, ]

X = Cos [¢]

y = Sin[¢]

Z=1T

ParanetricPlot3D[{Xx, V¥, 2}, {¢, O, 2Pi }, {r, O, 1}]

Cos [¢]
Sinfe¢]

r

Lo




