L 3D GRAFIKA

. Zakladni volby, ovlivnujici vzhled 3D grafiky

| Pouzijeme funkci plot3d a specifikujeme rozsah pro obe promenne
> plot3d(cos(x*y), x=-3..3, y=-3..3);

' Obecne plot3d(f(x,y), x=a..b, y=c..d, options);
nebo
| plot3d(f, a..b, c..d, options);
[ Parametry a,b,c,d nemusi byt vzdy konstantni:
r> plot3d(sqgrt(1-x"2-y*"2),x=-1..1,y=-1..1);
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E Volby (options) muzeme menit i interaktivne pomoci menu.
r> f:=(x,y)->cos(x*y):

"> plot3d(f, -3..3, -3..3, grid=[49,49], axes=boxed,
scal i ng=constrai ned, styl e=patchcontour);




| Sevsemi options se muzeme seznamit pomoci

> ?pl ot 3d, opti ons

- Style:

style=displaystyle

point - pouze kresli pocitane body

line - spoj ujetyto body useckami

hidden - resi i vitelnost, drateny model

wireframe - drateny model, neuvazuje se vidtelnost
patch - povrch je kreslen barevne nebo v odstinech sedi
patchnogrid - povrch, ale nezobrazuje se mrizka
contour - pouze vr stevnice

| patchcontour - povrch i svrstevnicemi

r




| Shading:
shading=option
Z - barevne schema je voleno podle z-tove sour adnice bodu povrchu

| Xy, Xyz - kazda z os ma vlastni barevny rozsah

- Axes:

| axes=none, normal, boxed, framed

| Orientation and projection:
Uhel pohledu je nastavovan parametrem
orientation=[theta, fi]. Zvetsovanim uhlu theta r otujeme obrazek proti smeru hodinovych
rucicek. Uhlefi urcuje, kde nad (pod) plochou je umisten pozorovaci bod.
projection=r, kder jez[0,1], specifikuje vzdalenost pozorovaciho bodu od povrchu

| (0 znamena na povrchu, 1 nekonecne vzdaleny, " normalni” je 1/2).

> a:=array(l..2,1..2):

r> a1, 1]:=plot3d(x"3-3*x*y"2, x=-1..1, y=-1..1, style=patch,
axes=boxed, orientation=[45,45]):

> a1, 2]:=plot3d(x"3-3*x*y"2, x=-1..1, y=-1..1, style=patch,
axes=boxed, orientation=[5,45]):

r> a[2,1]:=plot3d(x"3-3*x*y"2, x=-1..1, y=-1..1, style=patch,
axes=boxed, orientation=[5,80]):

> a[ 2,2]:=plot3d(x"3-3*x*y"2, x=-1..1, y=-1..1, style=patch,
axes=boxed, orientation=[-60,60]):

> pl ots[display](a);
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Zmena stylu osbetlovani nebo zmena pozor ovaciho bodu nezpusobi prepocitani grafickeho
objektu, obrazek se pouze znovu prekresli na obrazovku. Toto vsak neplati pro nasledujici
volbu.

Grid:

V 3D nema M aple zjemnovaci algoritmus. Implicitne se pouzije mrizka s 25 equidistatnimi
body pro oba smery. Toto nastaveni menime parametrem grid=[m,n], m proosu x an pro

| osuy.

| Pro porovnani vzhledu a vypocetni narocnosti vyzkousejte nasledujici posloupnost prikazu:
> pp:=(n,mM->plot3d(-y/(1+x*2)/ (1+y"2),x=-5..5,y=-3..3,grid=[n, n],
styl e=patch):

(> t0:=tine():
(



> pp(20, 20);

[ > tl:=time():
> t1-t0;

0.004

- > pp(70, 70);
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>t2:=time():
> t2-11;
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Nasledujici prikaz muze na pomalgsich pocitacich trvat prilisdlouho........

> pp( 200, 200) ;
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>t3:=time():
> t3-12;

0.172
View frame:

Podobne jako v 2D muzeme omezit pouze vertikalni rozsah nebo rozsahy na vsech osach.

Pouziva se dvou forem zapisu, bud
view=zmin..zmax

nebo
view=[xmin..xmax, ymin..ymax, zmin..zmax].

o

XX

!
7

C > pl ot 3d( 1/ (x"2+y~2), x=-1..1, y=-1..1, axes=boxed);



S pl ot 3d( 1/ (x"2+y"2), x=-1..1, y=-1..1, view=0..6, axes=boxed);




B [ Nastaveni voleb globalne (pro celou session) se provede prikazem setoptions3d.

. Struktura grafiky v 3D

Vytvareni grafiky v 3D probiha opet ve dvou fazich (jako v 2D). Nejdrive se pocitaji funkeni
hodnoty v referencnich bodech, pak je obrazek vykresovan na obrazovce. 3D graficky
objekt v Maplu predstavuje funkce PLOT3D s argumenty popisujicimi osy, funkci,
spocitany soradnicemi bodu, parametry mrizky, barvami atd.

| Nasledujici objekt popisuje ctyrsten svrcholy (1,1,1), (-1,-1,1), (-1,1,-1) a (1,-1,-1).

> PLOT3D( POLYGONS([ [1,12,1], [-1,-1,1], [-2,1,-1]], [I[1%,1,1],
[-1,-1,1],[2,-2,-1]]), [ [-4,14,-1], [1,-12,-1], [-1,-2,1]], [
[-1,1,-1], [1,-1,-1], [1,1,1]]), STYLE(LINE), AXESSTYLE(BOX),
ORI ENTATI ON( 30, 60) ) ;




0.5-

> P:=pl ots[polygonplot3d] ([ [ [1,1,1], [-1,-21,1], [-1,1,-1]],
[12,2,1], [-1,-1,1],12,-1,-1]11, [ [-1,4,-1], [1,-1,-1],
[-1,-1,1]], [ [-2,2,-1], [Z1,-1,-1], [2,1,1]]], style=line,
axes=boxed, orientation=[30,60], color=red);

P:=PLOT3D(POLYGONS([L., 1., 1], [-1, -1, 1.], [-1. 1., -1]],
[[L1.,1.,1],[-1, -1, 1. [L, -1, -1]), [[-1., 1., -1], [1., -1, -1], [-1. -1, L.]],
[[-1, 1., -1], [1., -1, -1], [L., 1., 1.]]), STYLE(LINE), AXESSTY L E(BOX),

| COLOUR(RGB, 1.00000000, 0., 0.), PROJECTION(30., 60., 1))
s P




0.5-

E Obecngsi priklad (graf funkce z=x*y"2:
> P:=plot3d(x*y*2, x=-1..1, y=-1..1, grid=[5,5], axes=boxed,
orientation=[30,30], style=line, color=black):

r> lprint(P);
PLOT3SD(GRID(-1. .. 1.,-1. .. 1., Array(1 .. 5,1 .. 5{(1, 1) = -1.
, (1, 2) = -.250000000000000000, (1, 4) = -.250000000000000000, (
1, 5 =-1., (2, 1) = -.500000000000000000, (2, 2) = -.1250000000
00000000, (2, 4) = -.125000000000000000, (2, 5) = -.5000000000000

00000, (4, 1) = .500000000000000000, (4, 2) = .125000000000000000
, (4, 4) = .125000000000000000, (4, 5) = .500000000000000000, (5,
1) = 1., (5 2) = .250000000000000000, (5, 4) = .2500000000000000
00, (5, 5 = 1.},datatype = float[8], storage = rectangul ar, order
= C order), COLOR(RGB, 0.,0.,0.)), ORI ENTATI ON( 30. , 30.), STYLE(LI NE),
AXESSTYLE( BOX) , AXESLABELS(x,y,""))




' Maple spojuje sfunkci dvou promennych na pravouhle siti graficky objekt. Tento objekt je
pouzivan pro primkovou interpolaci mezi prilehlymi body obrazku. Funkcni hodnoty pro
| body site jsou pocitany numericky. V 3D neexistuje automaticke zjemnovani site.
[ Grafy nespojitych funkci
> fi=(x"2*y)/ (x"2+y"2);
2

f:= ;( y2
L Xty
r> plot3d(f, x=-3..3, y=-3..3, orientation=[-57,38], axes=franed);
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| Bod, ve kterem vysetrovana funkce neni spojita je pri teto hustote site totozny s uzlovym
| bodem a program v nem nemuze spocitat funkcni hodnotu.

| Zmenime hustotu uzlovych bodu tak, aby bod [0,0] (bod nespojitosti) nebyl uzlovym bodem.
r> plot3d(f, x=-3..3, y=-3..3, orientation=[-57,38], axes=framned,
grid=[ 30, 30]);




. end:
> plot3d(g, -3..3,
| abel s=[x,y, z]);

-3..3,

orientation=[-57, 38],

> g:=proc(x,y) if x=0 and y=0 then 0 el se (x"2*y)/(x"2+y"2) fi

axes = framed,



. Specialni obrazky v 3D
r> with(plots):

War ni ng, the nane changecoords has been redefi ned

E Krivka dana parametricky:
> spacecurve( [t*cos(2*Pi*t), t*sin(2*Pi*t), 2+t], t=0..10,
nunpoi nt s=400, orientation=[40,70], style=line, axes=boxed);
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[ > spacecurve( {[t*cos(2*Pi*t), t*sin(2*Pi*t), 2+t], [2+t,
t*cos(2*Pi*t), t*sin(2*Pi*t)], [t*cos(2*Pi*t), 2+t,
t*sin(2*Pi*t)]}, t=0..10, nunpoints=400, orientation=[40, 70],
styl e=li ne, axes=boxed);




_
||

' Prikaz pro vykresleni plochy dane parametricky rovnicemi

x=f(st), y=g(st), z=h(st) je

L plot3d([f(s;t), g(st), h(st)], s=a..b, t=c..d, options);

r> plot3d([r*cos(phi), r*sin(phi), phi], r=0..1, phi=0..6*Pi,
grid=[ 15, 45], style=patch, orientation=[55,70], shadi ng=zhue,
axes=boxed) ;




E Maple podporujei sfericke a cylindricke souradnice
r> s:=plot3d(1l, theta=0..2*Pi, phi=0..Pi, style=patch,
coords=spherical, scaling=constrained): s;




0..2*Pi, phi=0..Pi, style=patch,

constrained): s;

"> s:=spherepl ot (1, theta
scal i ng




=-2..2, style=patch
constrained): c;

0..2*Pi, z

cylindrical, scaling

pl ot 3d(1/2, theta

coords

"> ¢
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2..2, style=patch

Z=-

t het a=0.. 2*Pi ,
C,

constrained):

> c:=cylinderplot(1l/2,
scal i ng
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S di spl ay3d({s, c}, style=patchcontour, axes=boxed,
orientation=[20,70], scaling=constrained);
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> a:=4. 4.

[> g:=t->tA2;

> h:=sin:

> hz:=plot3d([x,u,sin(u)], x=-a..a,u=0..a"2, col or=CYAN, gri d=[ 4, 50],
| abel s=[ x, u, y], axes=frane):

C> vt:=plot3d([x,g(x),y],x=-a..a,y=-2..2,9rid=[100, 4], col or =MAGENTA

éxes:frane,Iabels:[x,u,y]):

S di spl ay3d({hz,vt},orientation=[-32,53]);







"> restart: with(plots):
War ni ng, the name changecoords has been redefined

r> fi=(X,y)->X"2-y"2+4;

i fi=(X,y) > X2 —y?+4
> M =x"2+y"2=1,

i M:=xZ+y?=1

(> pl:=plot3d(f(x,y), x=-1.2..1.2, y=-1.2..1.2, axes=franed,
. orientation=[31,56]):

> p2: =spacecurve([cos(t), sin(t), f(cos(t),sin(t))], t=0..2*Pi,
col or=bl ack, thickness=3, orientation=[31, 56]):

-



> display3d({pl, p2}, |abels=[x,y, z]);

> p4: =spacecurve([cos(t), sin(t), f(cos(t),sin(t))+0.01],
. t=0..2*Pi, color=black, thickness=3, orientation=[31,56]):
> display3d({pl, p4}, |abels=[x,y, z]);




| Vrstevnice

| prikaz contour plot, pocet vrstevnic se nastavuje volbou contours, implicitni nastaveni je 20.
r> U =log(sqrt((x+1)"2+y*2)) + log(sqrt((x-1)"2+y"2)) +

log(sart ((y+1)"2+x"2)) + log(sqrt((y-1)"2+x"2)):

> contourplot (U, x=-3/2..3/2, y=-3/2..3/2, contours=30,
nunpoi nt s=500, col or =bl ack);
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" Implicitni funkce
r>inmplicitplot3d( x*"3 + y*"3 + z"3 + 1 = (X + Yy
+z+1) "3, x=-2..2,y=-2..2,z=-2..2,9rid=[13, 13, 13]);
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| Mnohosteny - prikaz polyhedr aplot

| (ctyrsten - tetrahedron, osmisten - octahedron

> pol yhedrapl ot ([0, 0,0], polytype=octahedron, style=patch,
scal i ng=constrai ned, orientation=[71,66]);



[ > ?pol yhedr apl ot
> pol yhedra_supported();

{Decagonal Prism, sphenocorona, ElongatedSquarePyramid, SnubDisphenoid, SquarePyramid,
TriangularOrthobicupola, ElongatedSquareCupola, AugmentedDodecahedron,
AugmentedHexagonal Prism, Pentagonal Gyrobicupola, Pentagonal Orthobicupola,
hebesphenomegacorona, AugmentedSphenocorona, Pentagonal Prism,
AugmentedTruncatedCube, tetrahedron, octahedron, hexahedron, icosahedron,
SmallStellatedDodecahedron, GreatStellatedDodecahedron, Trapezoidall cositetrahedron,
Pentagonall cositetrahedron, TrapezoidalHexecontahedron, Pentagonal Hexecontahedron,
ElongatedTriangularPyramid, ElongatedPentagonal Pyramid, Gyroel ongatedSguarePyramid,




ElongatedSquareDipyramid, ElongatedTriangular Cupola, ElongatedPentagonal Cupola,
ElongatedPentagonal Rotunds GyroelongatedSquareCupola, Pentagonal Gyrocupolarotunda,
Pentagonal Orthobirotunda, ElongatedSquareGyrobicupola, GyroelongatedSquareBicupola,
AugmentedTriangularPrism, BiaugmentedTriangularPrism, TriaugmentedTriangularPrism,
AugmentedPentagonal Prism, BiaugmentedPentagonal Prism, TriaugmentedH exagonal Prism,
ParabiaugmentedDodecahedron, M etabiaugmentedDodecahedron,
TriaugmentedDodecahedron, M etabidiminishedl cosahedron, Tridiminishedl cosahedron,
BiaugmentedTruncatedCube, TriangularHebesphenorotunda, TriangularPrism,

Greatl cosahedron, GreatDodecahedron, Pentagonal Cupola, TriangularCupola,

Pentagonal Pyramid, Hexakisl cosahedron, Triakisl cosahedron, HexakisOctahedron,
TetrakisHexahedron, TriakisOctahedron, RhombicDodecahedron, Decagonal Antiprism,
Octagonal Antiprism, Hexagonal Antiprism, Pentagonal Antiprism, SnubSquareAntiprism,
SquareGyrobicupola, SquareOrthobicupola, Pentagonal Dipyramid, Triangular Dipyramid,
Pentagonal Rotunda, octahemioctahedron, tetrahemihexahedron, disphenocingulum,
sphenomegacorona, RhombicTriacontahedron, Gyroel ongatedPentagonal Pyramid,
ElongatedPentagonal Dipyramid, ElongatedTriangular Dipyramid, SquareCupola,
echidnahedron, Hexagonal Prism, dodecahedron, PentakisDodecahedron,
GyroelongatedSquareDipyramid, GyroelongatedTriangular Cupola,
GyroelongatedPentagonal Cupola, GyroelongatedPentagonal Rotunda,

Pentagonal Orthocupolarontunda, ElongatedTriangular Orthobicupola,
ElongatedTriangular Gyrobicupola, ElongatedPentagonal Orthobicupola,
ElongatedPentagonal Gyrobicupola, ElongatedPentagonal Orthocupolarotunda,
ElongatedPentagonal Orthobirotunda, ElongatedPentagonal Gyrobirotunda,
GyroelongatedTriangularBicupola, GyroelongatedPentagonal Bicupola,
GyroelongatedPentagonal Cupolarotunda, GyroelongatedPentagonal Birotunda,
ParabiaugmentedH exagonal Prism, M etabiaugmentedH exagonal Prism,
AugmentedTruncatedTetrahedron, AugmentedTruncatedDodecahedron,
ParabiaugmentedTruncatedDodecahedron, MetabiaugmentedTruncatedDodecahedron,
TriaugmentedTruncatedDodecahedron, GyrateRhombicosidodecahedron,

Par abigyrateRhombi cosidodecahedron, M etabigyrateRhombicosidodecahedron,
TrigyrateRhombicosidodecahedron, DiminishedRhombicosidodecahedron,
ParagyrateDiminishedRhombicosidodecahedron,

M etagyr ateDiminishedRhombicosidodecahedron,
BigyrateDiminishedRhombicosidodecahedron, ParabidiminishedRhombicosidodecahedron,
M etabi diminishedRhombicosidodecahedron, GyrateBidiminishedRhombicosidodecahedron,
| TridiminishedRhombicosi dodecahedron, SquareAntiprism, Octagonal Prism, bilunabirotunda}



¥ Animace

K vytvareni animaci pouzivame prikazu animate (animate3d) nebo prikazu display s volbou

insequence=true. Pouziti display je obecnegjsi a poskytuje vice moznosti.
> restart;with(plots):
War ni ng, the nane changecoords has been redefined

"> animate( sin(x*t),x=-10..10,t=1..2, frames=50, nunpoi nts=100);

0.5

~> ani mat ecurve(sin(2*Pi *x), x=0..1, color=Dbl ack);




0.5

—0.5 1

"> ani mat e3d(cos(t*x)*sin(t*y), x=-Pi..Pi, y=Pi..Pi, t=1..2);




> al: =pl ot (sin(

X), x=-Pi..Pi, axes=nornal):
(> a2:=plot(2*sin(x), x=-Pi..Pi, axes=normal):
n(x),

[ > a3: =pl ot (3*si x=-Pi..Pi, axes=nornmal):
> display({al, a2, a3}, i nseqguence=true);




1T

> a: =k->plot(k*sin(x), x=-Pi..Pi, axes=nornal):

> display([seq(a(k),

k=-3..3)], insequence=true);



i Prikaz seq slouzi ke generovani posloupnosti podle zadaneho pravidla, syntaxe: seq(vyraz v

| promenne k, k=r ozsah)

> restart:
w th(plots):setoptions(scaling=constrai ned, axes=none):
A =animate([sin(t)+3*k, cos(t)+k”2/4,t=0..2*Pi],k=-5..5,color=blu

e, t hi ckness=2):
B:=plot([3*t,t"2/4-1.3,t=-5.5..5.5], col or=bl ack, t hi ckness=2):

di splay([ A B]);

War ni ng, the nane changecoords has been redefi ned




r> restart:

w th(plots):setoptions(scaling=constrained, axes=none):

al: =k->plot([sin(t)+3*(5-k),cos(t)+(5-k)"2/4,t=0..2*Pi], col or=gr
een, t hi ckness=2):

a2: =k->plot([sin(t)-3*(15-k),cos(t)+(15-k)"2/4,t=0..2*Pi], col or=
green, t hi ckness=2):

a:=proc(k) : if k<11l then al(k) else a2(k) fi end:

b: =k->plot ([ 3*t,t"2/4-1.3,t=-5.5..5.5], col or=bl ack, t hi ckness=2):
di spl ay([ seq(display({a(k), b(k)}), k=1..20)],insequence=true);

War ni ng, the nane changecoords has been redefi ned




. Slozitgjsi ukazka animace

> restart:

wi th(plots):

body : =
[[2,1,1],[-2,2,2),[-1,-21,1],[4,-2,2]1),([[2,2,-1],[-2,12,-1],[-1
1'1!_1]![1!_1!_1]]1

[[1,1,1],[1,-1,1],[1,-2,-1],[2,2,-2]0,[[-1,2,1],[-1,-1,1],[-1
-1,-1],[-1,1,-1]]:

tail:=[[-1,-.5,.5],[-4,-.8,.8],[-4,.8,.8],[-1,.5,.5]1,[[-1, -.
5 -.5,[-4,-.8,-.8,[-4,.8,-.8],[-1,.5,-.5]]:




| v ngO1:=[[-2,1,1],[1,1,1],[.5,6,4],[-1,6,4]],[[-1,1,-1],[1,1
,-1],[.5,6,3.5],[-1,6,3.5]1],

[[.5,6,3.5],[-1,6,3.5],[-.4,11,3],[-.4,11,3]],[[.5,6,4],[-1,6
4] ,[-.4,11,3],[-.4,11,3]]:

| wi ng02: =[[-1,1,1],[1,1,1],[.5,6,-2],[-1,6,-2]1,[[-1,1,-1],[1
,1,-1],[.5,6,-2.5],[-1,6,-2.5]],

[[.5,6,-2.5],[-1,6,-2.5],[-.4,11,-5],[-.4,11,-5]],[[.5.6,-2],
[-1,6,-2],[-.4,11,-5],[-.4,11,-5]]:

rwngO1:=[[-21,-21,1],[1,-1,1],[.5,-6,4],[-1,-6,4]],[[-1,-1,-1]
,[1,-1,-1],[.5,-6,3.5],[-1,-6,3.5]],

[[.5,-6,3.5],[-1,-6,3.5],[-.4,-11,3],[-.4,-11,3]1,[[.5, -6, 4],
[-1,-6,4],[-.4,-11,3],[-.4,-11,3]]:

rw ng02:=[[-1,-1,1],[1,-1,1],[.5,-6,-2],[-1,-6,-2]],[[-1,-1, -
1],[(1,-1,-1],[.5,-6,-2.5],[-1,-6,-2.5]],

[[.5,-6,-2.5],[-1,-6,-2.5],[-.4,-11,-5],[-.4,-11,-5]],[[.5,-6
,-2],[-1,-6,-2],[-.4,-11,-5],[-.4,-11,-5]]:

head: =[[1,.5,1],[1,-.5,1],[2,-.3,1.5],[2,.3,1.5]],[[1,.5,0], [
1,-.5,0],[2,-.3,1],[2,.3,1]1],

[[2,-.3,1],[2,.3,1],[3,0,1],[3,0,1]1,[[2,--3,1.5],[2,.3,1.5],
[ 3, 0 1] [3,0,1]]:

bi rdO1l: =[ body, tail, I w ng01, rwi ng01, head]:

bi rd02: =[ body, tail, | w ng02, rwi ng02, head]:

pol ygonpl ot 3d( bi rd01, axes = boxed, l|labels = [X,Yy, 2],
scal i ng=constrai ned) ;
pol ygonpl ot 3d( bi rd02, axes = boxed, |abels = [X,Yy, 2],

scal i ng=const rai ned) ;
nmor ph3d: =proc(first,last,t)
| ocal k,j;
[seq([seq([(1-t)*op(1,op(j,op(k,first))) +
t*op( 1, op(j,op(k,last))),
(1-t)*op(2,0p(j,op(k,first)
t*op(2,o0p(j,op(k,last))), (1-t
op(3,o0p(j,op(k,first)))
t*op(3,0p(j,op(k,last)))
end:

rst))) +

(1-t)~

+

]1,i=1..4)], k=1..nops(first))]:

War ni ng, the nane changecoords has been redefined







> a: =seq( pol ygonpl ot 3d([ nor ph3d( bi rd01, bi rd02,t/5)],
scaling = constrained),t=0..5):
b: =seq( pol ygonpl ot 3d([ nor ph3d(bi rd02, bi rd01,t/5)],
scaling = constrained),t=0..5):
di spl ay3d([a, b], insequence=true); #try this with the |oop
button on




. Plottools

(> restart;
> with(plottools);

[arc, arrow, circle, cone, cuboid, curve, cutin, cutout, cylinder, disk, dodecahedron, ellipse,
ellipticArc, hemisphere, hexahedron, homothety, hyperbola, icosahedron, line octahedron,
parallelepiped, pieslice, point, polygon, project, rectangle reflect, rotate, scale, semitorus, sphere,

| stellate, tetrahedron, torus, transform, translate, vrml]
> wth(plots):
War ni ng, the nane changecoords has been redefi ned

War ni ng, the previous binding of the nane arrow has been renoved
and it now has an assigned val ue




L
> sl:=sphere([3/2,1/4,1/2], 1/4, color=red):
> di splay(sl, scaling=constrained);

[ > s2: =sphere([3/2,-1/4,1/2], 1/4, color=red):
> display([sl,s2], axes=normal, scaling=constrained);




[> c: =cone([0,0,2], 1/2, 2, col or=khaki):
> di splay(c, axes=nornal);




[ > c2: =rotate(c, 0, Pi/2,0):
> di splay(c2, axes=nornal);




[ > c3:=transl at e(c2, 3,0,1/4):
> display(c3, axes=normal);




[ > cup: =hem sphere():
"> display(cup);




[ > cap: =rotate(cup, Pi, 0, 0):
> di spl ay(cap);




. Geometriev 2D

r> with(geonetry):
War ni ng, these nanes have been rebound: circle, ellipse,
honot hety, hyperbola, |ine, point

[

(> point(A 0,0),point(B,2,0),point(C 1, 3):

> triangle(T1l,[A B, C);

L T1
r>incircle(inc,Tl, centername’ =0);




] inc
> detail (inc);

assune that the names of the horizontal and vertical axes are _X
and _y, respectively

name of the object: inc

form of the object: circle2d

name of the center: o

coordinates of the center: [1, 3/(10"(1/2)+1)]

radius of thecircle: 3/(10"(1/2)+1)

| equation of thecircle 1+ x"2+ y"2-2* x-6*_y/(100(1/2)+1) =0
> drawm[T1, inc,0]);
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>

. Prezentace na webu pomoci JavaView

r> with(JavaVi ewLi b) ;
Error, invalid input: with expects its 1lst argunent, pnane, to be
of type {package, nodul e}, but received JavaViewLib

"> runJavaVi ew() ;
Lauching " /usr/local/mapled5/jre.l BM_INTEL _LINUX/bin/java -classpath /home_zamiplch/
maple/JavaViewLib/jargjavaview.jar:/home_zam/plch/maple/JavaViewLib/jargjvx.jar:/Aome

| _zam/plch/maple/JavaViewLib/jars/vgpapp.jar javaview"
[ > obj ekt:=plot3d(sin(x)*cos(y), x=-3..3, y=-3..3):



{ > runJavaVi ew( obj ekt ) ;

/home_zam/plch/maple/JavaViewLib/mpl/IVLExport.mpl
> set(BR="FF");
[ > runAppl et (obj ekt):
[ >



