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13.2 Ãðàôèêà 3D

Îïèñàíèå ôóíêöèé äëÿ ïîñòðîåíèÿ

Äëÿ 3D ïîñòðîåíèé èñïîëüçóåòñÿ ôóíêöèÿ plot3d.
Ñèíòàêñèñ:

plot3d(expr1, x=a..b, y=c..d)
plot3d(f, a..b, c..d)
plot3d([f,g,h], a..b, c..d)

f,g,h � îòîáðàæàåìûå ôóíêöèè (èëè ôóíêöèÿ);
expr1 � âûðàæåíèå, çàâèñÿùåå îò x è y (ôóíêöèÿ äâóõ ïå-

ðåìåííûõ);
exprf,exprg,exprh � âûðàæåíèÿ, çàâèñÿùèå îò s è t;
a,b � äåéñòâèòåëüíûå êîíñòàíòû;
c,d � äåéñòâèòåëüíûå êîíñòàíòû, ïðîöåäóðû èëè âû-

ðàæåíèÿ (çàâèñÿùèå îò x);
x,y � èìåíà.

Ïîñòðîèòü òðåõìåðíûé ãðàôèê â Maple äîñòàòî÷íî ïðîñòî.
> plot3d(x^2+y^2,x= � 1..1,y= � 1..1);

Ìîæíî âûâåñòè íåñêîëüêî ãðàôèêîâ â îäíîé ñèñòåìå êîîðäèíàò.
> gr1:=�5*x^2�5*y^2:
> gr2:=�(1.4*x^2+1.4*y^2)�30:
> plot3d({gr1,gr2},x=-4..4,y=-4..4,
style=patch);
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Ïàðàìåòðè÷åñêîå ïîñòðîåíèå

Ïðèâåäåì ñèíòàêñèñ êîìàíäû plot3d äëÿ ïîñòðîåíèÿ ïàðàìåòðè÷åñêèõ
ïîâåðõíîñòåé:

plot3d([ expr1,expr2,expr3 ],s=a..b,t=c..d).

Çäåñü  expr1, expr2, expr3 - ôóíêöèè, çàâèñÿùèå îò s è t;
x(t,s)=expr1, y(t,s)=expr2, z(t,s)=expr3

>plot3d([s*sin(s)*cos(t), s*cos(t)*cos(t),
s*sin(t)], s=0..2*Pi, t=0..Pi, style=patch);

Öâåò

Öâåò ïîâåðõíîñòè óñòàíàâëèâàåòñÿ  ïàðàìåòðîì color=c (colour=c),
ãäå ñ - ïðåäîïðåäåëåííûå öâåòà:

aquamarine black blue navy
coral cyan brown gold
green gray grey khaki
magenta maroon orange pink
plum red sienna turquoise
violet wheat white yellow

Çàäàòü öâåò ìîæíî äâóìÿ ñïîñîáàìè:
1. color = f(x,y) - öâåò îïðåäåëÿåòñÿ ïî HUE-àëãîðèòìó;
2. color = [expr1,expr2,expr3] - öâåò îïðåäåëÿåòñÿ ïî RGB-àëãîðèòìó.

> plot3d((0.5*x^6-0.2*x^4*y^5),
x=-20*Pi..20*Pi,y=-20*Pi..20*Pi, color=x^2+y^2,
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style=patch);

> plot3d((0.5*x^6-0.2*x^4*y^5),x=-
20*Pi..20*Pi,y=-20*Pi..20*Pi, style=patch,
color=[sin(x*y),cos(x*y),tan(x*y)]);

Ñèñòåìû êîîðäèíàò

Ïîëüçîâàòåëü ïî ñâîåìó æåëàíèþ ìîæåò âûáèðàòü ëþáóþ èç 31 ñèñòå-
ìû êîîðäèíàò, ïîääåðæèâàåìóþ Maple V. Ïðèâåäåì òîëüêî òðè íàèáîëåå
èçâåñòíûõ òèïà ñèñòåì êîîðäèíàò:

cartesian � äåêàðòîâà;
spherical � ñôåðè÷åñêàÿ;
cylindrical � öèëèíäðè÷åñêàÿ.

Òèï êîîðäèíàòíîé ñèñòåìû óñòàíàâëèâàåòñÿ ïàðàìåòðîì coords. Íà-
ïðèìåð: coords=spherical. Ïî óìîë÷àíèþ èñïîëüçóåòñÿ äåêàðòîâà ñèñòåìà
êîîðäèíàò.

 Åñëè âûáðàíà äåêàðòîâà ñèñòåìà êîîðäèíàò, òî âåðòèêàëüíàÿ êîîð-
äèíàòà  z  âûðàæàåòñÿ êàê ôóíêöèÿ  êîîðäèíàò x è y, ò.å.    plot3d(z(x,y),
x=a..b, y=c..d);

Ïðè âûáîðå ñôåðè÷åñêîé ñèñòåìû êîîðäèíàò êîìàíäà plot3d äîëæíà
áûòü çàïèñàíà â ñëåäóþùåé ôîðìå:

plot3d(r(theta,phi), theta=a..b, phi=c..d, coords=spherical);



Ãðàôèêà â Maple V 149

© Ïðîõîðîâ Ã.Â., Êîëáååâ Â.Â., Æåëíîâ Ê.È., Ëåäåíåâ Ì.À., 1998
 «Ìàòåìàòè÷åñêèé ïàêåò Maple V Release 4».
Ïðè ïåðåïå÷àòêå ññûëêà íà ïåðâîèñòî÷íèê îáÿçàòåëüíà.

Çäåñü theta - óãîë, èçìåðÿåìûé îò x - îñè â ïëîñêîñòè XY; phi - óãîë,
èçìåðÿåìûé îò ïîëîæèòåëüíîé ïîëóîñè z; r(theta,phi) - ìîäóëü ðàäèóñà-
âåêòîðà.

Åñëè âûáðàíà öèëèíäðè÷åñêàÿ ñèñòåìà êîîðäèíàò, òî êîìàíäà plot3d
çàïèñûâàåòñÿ â ñëåäóþùåé ôîðìå:

plot3d(r(theta,z), theta=a..b, z=c..d, coords=cylindrical);
Çäåñü theta - óãîë, èçìåðÿåìûé îò ïîëîæèòåëüíîé ïîëóîñè x; z - êîîðäè-

íàòà (âûñîòà); r(theta,z) - ìîäóëü ðàäèóñà-âåêòîðà; theta ìîæåò èçìåíÿòñÿ
îò 0 äî 8*Pi.

Ñïðàâêó ïî îñòàëüíûì òèïàì ñèñòåì êîîðäèíàò íå ñîñòàâèò òðóäà íàé-
òè â ñïðàâî÷íîé ñèñòåìå Maple.

> plot3d(height,angle=0..2*Pi,height=-10..10,
coords=cylindrical, style=patch, title=`Êîíóñ`,
orientation=[45,60]);

> plot3d(1,t=0..2*Pi, p=0..Pi,
coords=spherical, scaling=CONSTRAINED,
style=patch);
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Òàáëèöà ïàðàìåòðîâ ôóíêöèè plot3d

ÏÀÐÀÌÅÒÐÛ ÇÍÀ×ÅÍÈß ÎÏÈÑÀÍÈÅ

ambientlight [red, green, blue] îñâåùåíèå ðàññåÿííûì
ñâåòîì

axes NORMAL, BOXED,
FRAME, NONE

òèï îñåé êîîðäèíàò

axesfont [family, style, size] øðèôò äëÿ îñåé
contours öåëîå ÷èñëî èëè ñïèñîê

öåëûõ ÷èñåë
÷èñëî êîíòóðîâ

coords èìÿ ñèñòåìû êîîðäèíàò òèï ñèñòåìû êîîðäèíàò
font [family, style, size] øðèôò äëÿ òåêñòà
grid [n, m], n, m-öåëûå êîëè÷åñòâî ÿ÷ååê ñåòêè
gridstyle rectangular èëè triangular òèï ñåòêè
labelfont [family, style, size] øðèôò äëÿ ìåòîê îñåé
labels [str1, str2] íàçâàíèÿ îñåé
light [phi, theta, red, green, blue] èñòî÷íèê ñâåòà
lightmodel none, light1, light2, light3,

light4
ìîäåëè îñâåùåíèÿ

linestyle öåëîå ÷èñëî òèï ëèíèé
orientation [theta, phi] òî÷êà âçãëÿäà â ñôåðè÷å-

ñêèõ êîîðäèíàòàõ
projection 0<x<1 èëè FISHEYE,

NORMAL, ORTHOGONAL
òî÷êà âçãëÿäà

shading XYZ, XY, Z,
Z_GREYSCALE, Z_HUE,
NONE

íàëîæåíèå òåíåé

style POINT, HIDDEN,
PATCH, WIREFRAME,
CONTOUR,
PATCHNOGRID,
PATCHCONTOUR, LINE

ñòèëü ðèñîâàíèÿ ïîâåðõ-
íîñòè

symbol BOX, CROSS, CIRCLE,
POINT, DIAMOND

ñèìâîë äëÿ òî÷åê ÷åðòå-
æà

thickness 0, 1, 2, 3 òîëùèíà ëèíèé
title ñòðîêà çàãîëîâîê
titlefont [family, style, size] øðèôò äëÿ çàãîëîâêà
view z1..z2 èëè [x1..x2, y1..y2,

z1..z2]
îêíî ïðîñòðàíñòâà


