> restart .

:> #Il pacpuxu ¢ Maple

| > # I'pagux no ymonuanuio

> plot(sm% );

[> #x=—10.10

> plot(m,xZ—IO..IO);
X

SAE

[> #y=—0.1




> plot( sin(x) ,x=—10..10,y=—0..1);

AN

Ly 4 Ay — T T
-10 -5 0 5 10

:> # 3a0aoum gpynkyuro c nomouwpro -

sin(x)
> 1= x>—m———:
JI ===,

sin(x)

fli=xe =2 §)

> # title=""sin(x)/x"

> plot(fI1(x),x=-10..10, title ="sin(x)/x");
sin(x)/x
10

> # caption=""Imo zpagux"’
#fonr=["ROMAN", 18 ]




> plot( f1(x),x=-10..10, title ="sin(x)/x", caption="3t10 rpadux", font=["ROMAN", 18]);
sin(x)/x
1.0

EAVARVAN
-0.21

_ Ot10 rpadux
> # axesfont="ROMAN", 18]
# titlefont=] "HELVETICA", "ARIAL", 22 ]
| # captionfont=["HELVETICA", "ITALIC", 25]
> plot(f1(x),x=-10..10, title="sin(x)/x", caption ="3t10 rpaduk", axesfont= ["ROMAN", 18],
titlefont = ["HELVETICA", "ARIAL", 22, captionfont=["HELVETICA", "ITALIC", 25],
thickness=4)
sin(x)/x

IT0 rpauk

:> # axes="box"
> plot(f1(x),x=-10..10, axes ="box", thickness=4);




0.84

0.6

0.4

0.29

-0.24
-10 -5 0 5 10

=

:> # Error

> plot( fl(x),x=-10..10, axes = "bx");
Error, (in plot) expecting option axes to be of tvpe identical
("boxed", "frame", "normal", "none") but received bx

> # color=COLOR(RGB, 0.1, 0.4, 0.1)

> plot(fl(x),x=-10..10,y=-0.3..1.1, color=COLOR(RGB, 0.1, 0.4, 0.1), thickness=4);

:> # coords=polar
| > ?#coords;

[ > plot( fI(x),x=-24..24, coords = polar);




>

>

#2plotoptions

[#4 Cnpaska Maple 2021 - [plotaptions]

:> # coords=polar, thickness=4,color=""Blue"

[ > plot( fI1(x),x=-10..10, coords = polar, thickness =4, color ="Blue");

®aiin (F) Pegaxruposars (E) Mpocmotpers (V) Veropua () Mowows (H)

o
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g5 > F
plotaptions \ Plot Options 1

interface {plotoptions)
Student,plot_options (plotoptions)
plot,device (plotoptions)

plot,ps (plotoptions)

plot3d,eption (plotoptions)
convert,PLOToptions {PLOToptions)
plotsetun

Statisties Gridplot

Statistics PCA

Statistios Sreepiot

Statistics Paretochart

examples, Statistics, Visualization

DataSets, Buitin, WorldMap, ChoroplethMap
Statistis BarChart

Statistis SurfacePlot

Statistis SymmetryPlot
DataSets, Buitin, WorldMap, AddPoint
ComputationalGeometry, VoronoDiagram
Finance, TreeFlot

[z

Options
» adaptive

Tune! CTPEMAL | Appiication, Assistant, Dictionary Examp... v
Teba osepmrers

0

Description Examples
Options Compatibility
Notes

Description

The options listed below may be provided to commands that create 2-D plots. These options can be used with
the plot command and are generally available to all Maple commands that generate 2-D plots. The help page
for a particular command provides more detail about the plotting options it accepts.

Options should be added at the end of the calling sequence. For more information on the commeonly used
operator form of the calling sequence, see plot/details.

See the plot3d/options help page for options applicable to 3-D plots.

For an interactive method of exploring the options in the plot command, use the Interactive Plot Builder.

See Also

ColorTools[Color
discont

fdiscont

Interactive Plot Builder

plot
plot/axis

i




P> annotation
» axes

» axesfont

» axis

» axiscoordinates
» background
» caption

» captionfont
» color

» colorscheme
» coordinateview
» coords

» discont

» filled

» filledregions
» font

» gridlines

» |abels

» labeldirections
» labelfont

» legend

» legendstyle
P linestyle

» numpoints
» resolution
» sample

» scaling

» size

P smartview
> style

» symbol



» symbolsize
» thickness
» tickmarks
> title
> titlefont
» transparency
P useunits
P view
> # annotation=""a sine curve"
| > plot(f1(x),x=0.2*Pi, annotation ="The f1(x) curve") :
plot( f1(x),x=0.2%Pi, annotation = "The f1(x) curve");

1.0

The f1(x) curve

0.6

0.4

==
|u|,-_~|

-0.24

> #axes = boxed, frame, none, or normal.

[ > plot(f1(x), x=0.2*P1i, annotation ="The f1(x) curve", axes =none', thickness =4, color
=RGB(0.6,0,0));




:> # axesfont

> plot(fI1(x),x=0..2*P1i, axesfont = ["Roman", "Normal", 26 |, thickness=4);
1.07
0.8-
0.6-
0.4-

0.2-

0

-0.2-
:> #Error

[ > plot(fI(x),x=0.2*Pi, axesfont =26, thickness=4);
Error, (in plot) expecting option [axesfont, axes font] to be of type
| list but received 26

| > # axis
> plot(fl(x),x=-5.5, thickness =4, axis = | gridlines = [ 10, color = blue]]);




[> # axis[1]
> plot(fl(x),x=-5..5, thickness =4, axis[1] = [ gridlines = [ 10, thickness =2, subticks = false,
color =blue]])

1

:> # axis|2]=[gridlines = [linestyle = dot |, thickness =4 |
> plot(fl(x),x=-5.5, thickness =4, axis| 2 | = [ gridlines = [ linestyle = dot ], thickness = 4]);




o
~

:> #axis = | gridlines = [ colour =RGB(0, 0.4, 0), majorlines =2, thickness =2 | |

[ > plot(f1(x),x=-5.5, thickness =4, axis = | gridlines = [ colour = RGB(0, 0.4, 0), majorlines
=2, thickness=21]]);

:> #background="gray"
> plot(fl(x),x=-5..5, thickness =4, background ="gray");




> # caption, typeset, captionfont

> plot(f] (x), caption= Zypeset("(BTO rpadux ", Smxﬁ, ".") , captionfont=["HELVETICA",

"ITALIC", 25], thickness = 4) ;

sin(x
270 rpagpmk (X)
_ X
> # color=n or colour=n
:> # color="'"Niagara DarkOrchid"
> plot(f] (x), caption= Zypeset("(BTO rpadux ", M, ".") , captionfont=["HELVETICA",
X

"ITALIC", 251, thickness =4, color ="Niagara DarkOrchid")




270 rpagpmk M.

| X
| > # ‘myColor == ColorTools:-Color([0.196, 0.4, 0.6 | )
| > myColor := ColorTools:-Color([0.196,0.4,0.6]) :
> plot( f1(x), caption= typeset("STo rpaduk ", sm)ix) , ".") , captionfont=["HELVETICA",

"ITALIC", 251, thickness =5, color = myColor

sin(x)

2T0 rpagmk

:> #" ‘colorscheme= [ "Orange", "Blue" |

L (im) L
seq(sm( 10 j,z—O..20)

symbolsize =30 j

> dataplot( , colorscheme = [ "Orange", "Blue" |, style = point,




i e%
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| > # ‘colorscheme= [ "xyzcoloring", (x,y,z) »x +y — zz]
> plot3d(sin(x) cos(y),x=0.2m y=0.2m, colorscheme = ["xyzcoloring", (xy,z)y»x+y
- 22], style=surface);

| > # discont



> # Ecau cmpoumces pynkyusi ¢ paspvl8om, Mo2ym 803HUKHYMb npoobiemvl. Bo-nepauix, oyenka 6
MouKe paspwlea Ul 04eHb OIU3KO K Hell MOd4Cem NPUusecmu K HeonpeoeneHHbIM 3HA4eHUAM
WU K YPe38bIuAliHO OONbUIUM UTU MATLIM 3HAYEHUSAM, CO30a8as MeM CAMbIM UCKAXHCEHHOe
npedcmasnenue o epagure. Taxace Modcem npousolumu HeKOppPeKmHoe coeOuHeHue
_ COCeOHUX Mo4eK o paspulay.
> #Komanoa nocmpoenus epaguxa ucnoawvzyem komanowl discont u fdiscont 0ns oonapyicenus
Paspuleos u 0eaum Ouanason NOCMpoeHus: Ha NOOOUANA30HbL, 8 KOMOPLIX 2paduK A611emcs
HenpepbiBHbIM.
| Onyus discont npunumaem snavenus true u false, npuuem snauenue no ymoruanuio — false.
| > #discont=true

> plot(tan(x), x=—2n.27,y=— 4.4, thickness =3, discont = true)
4-

SRR
a
w2
a
a

:> # discont=false

> plot( tan(x),x=—2n.2w, y=— 4.4, thickness =3, discont =false) ;




f
-2n

ST
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:> #discont = [ showremovable = [ color ="Brown", symbol
i 2

> plot[ ); — 1 x=— 2.2, thickness =4, discont = | showremovable = | color ="Brown", symbol

solidcircle", symbolsize=301]

="solidcircle", symbolsize =30 ]] j ;

- 1 -
:> # filled dma onyusa pabomaem c dekapmoeoii cucmemoil KOopouHam.
> plot( f1(x), caption= lypeset("iBTo rpacduk ", w, ".") , captionfont=["HELVETICA",

"ITALIC", 25], thickness =5, color = myColor, filled = truej ;




sin(Xx)

270 rpagpmk

:> # filledregions

> #39ma onyus deticmeumenbHa MoabKo co CledyIouuMU KOMAHOAMU.!
contourplot, implicitplot v listcontplot. Dma onyus He pabomaem ¢ HeOeKapmMosbIMU CUCTIEMAMU

[ > with(plots);
[ animate, animate3d, animatecurve, arrow, changecoords, complexplot, complexplot3d, conformal, (2)

conformal3d, contourplot, contourplot3d, coordplot, coordplot3d, densityplot, display,
dualaxisplot, fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d, inequal,
interactive, interactiveparams, intersectplot, listcontplot, listcontplot3d, listdensityplot, listplot,
listplot3d, loglogplot, logplot, matrixplot, multiple, odeplot, pareto, plotcompare, pointplot,
pointplot3d, polarplot, polygonplot, polygonplot3d, polyhedra supported, polyhedraplot,
rootlocus, semilogplot, setcolors, setoptions, setoptions3d, shadebetween, spacecurve,

sparsematrixplot, surfdata, textplot, textplot3d, tubeplot |
S5x

41

"DarkViolet"] j

> contourplot[ — x= —3.3,y= — 3.3, filledregions = true, coloring = [ "White",




> plot3d( — 2

XAy

, Xx=—3.3,y=— 3..3)

> implicitplot\x” +y  — 0.6, x=-1..1,y=-1..1, coloring = reen', "LightBlue" |, filledregions
plicitplot(x* + v — 0.6 1..1,y=-1..1, coloring = ["Green", "LightBlue"], filledreg
=true) ;




> listcontplot[ [seq( lseq(sin( (i—15) (j—10) ), i=1 ..30) },j= 1 ..20)

, filledregions
20T % &

= true) ;

:> # legend legendstyle
| > #° legendstyle = [ font = ["HELVETICA", "ITALIC", 18], location = bottom |

1
cos(x)z, l— —x

S x ==y =115, legend= | nypese("Curve: ", cos(x)?),

> plot(

,font=["HELVETICA", "ITALIC", 12], legendstyle= | font

1
lypeset("Curve: "1 — 3)6)




= ["HELVETICA", "ITALIC", 18], location = bottom]);

INES
ERNIE R

0.5 1

1-

1

2 Curve:1 =x
2

Curve: cos(x)

:> # linestyle
> plot( fl(x), thickness =35, linestyle = dashdot) ;

/"\

0.8 1
!

I
My

]
T
2 l,’ 2 ]

L |

x e
0.2 ‘\,
:> #Error

[ > plot( f1(x), thickness =15, linestyle = dshdot) ;
Error, (in plot) expecting option [linestvle, line stvle]l to be of

N1

tvpe {nonnegint, identical ("dash", "dashdot", "dot"™, "longdash",
| "solid", "spacedash", "spacedot", "ticks")} but received dshdot

> # numpoints




—n

,n=0 ..30) }, symbol="solidcircle", symbolsize =24, numpoints

sin "
n n
’ 10

> pointplot( {seq(
= 30) ;

0.9 e [ ]
0.8 . .
0.7 ®

0.6 ®
0.51 ®
0.4 [
034 i
024 i
0.1
o ) 10 ) 20 ) 30

> #scaling=constrained unconstrained

[ > plot( f1(x), thickness =5, linestyle = dashdot, scaling = unconstrained) ,

/‘\

SR

N
| AR AR AT R
7/ 2 ] 2
Q 024

[ > plot( f1(x), thickness =5, linestyle = dashdot, scaling = constrained) ;




T )?.1 T ."—'—?—I
-2n T - T 0 T 2n

# size=[800, 600 | - pazmep zpaghuueckozo oxkna
plot( f1(x), thickness =5, linestyle = dashdot, size = [400, 300]) ;
o

]\

0.6 1

.
L YE

/ 0.2 \
\3_ ® 0] x ng in gen
2 2 2
' -0.2 X

plot( f1(x), thickness =5, linestyle = dashdot, size = [ 800, 600]) ;




0.2 =
I \

.
)

,

w -
wl g

:\
ST

[=}
Nla -

J -0.2

:> # symbol symbolsize

:> #Error
n, sin o
’ 10

Error, (in plots:—-pointplot) expecting option svmbol to be of tvpe

> pointplot( {seq(

,n=0"30)k5ymhﬂ=”ﬂkhﬁd€§@mwoh&e=2%rmmpﬁnm

=30);

identical ("asterisk", "box", "cross", "circle", "diagonalcross",
"diamond", "point", "solidcircle", "solidbox", "soliddiamond") but

| received slidcircle

I (o
n,S 10

> }nﬁnqﬂot({seq(

=40);

,n=0"30)}gmﬁm#ﬂhﬁﬂﬁkﬂgmwokte=Z£nmmmmm




> #tickmarks

> plot3d(y cos(x),x=0..10,y=0..2w, tickmarks = |4, 6, 3 ], axes = boxed, font
= ["HELVETICA", "ITALIC", 18]);

:> #' tickmarks=[[-5,-2.5,2.5, 5], default|



> plot(fl(x),x=-5..5, tickmarks= [ [ -5,-2.5, 2.5, 5], default], font= ["HELVETICA",
"ITALIC", 18])
1.

L -0.2 -

| > # tickmarks=[ piticks, [ —6="A", —2="B",2="C",6="D"]]

> plot(xcos(x),x=0..10, tickmarks = plthkS, —6="A", —2="B",2="C",6="D"]], font
= ["HELVETICA", "ITALIC", 18])

D-
C-
B-
A-
> # ‘tickmarks = |default, seq( é =y[i],i=1 ..5) H

> plot(f] (x), x=0.10, tickmarks = | default, , font

Seq(s. =y[il, i ..5)

= ["HELVETICA", "ITALIC", 18 ])




:> # tickmarks = | piticks, decimalticks |

[ > plot(f1(x),x=-5..5, tickmarks = | piticks, decimalticks |, font= ["HELVETICA", "ITALIC",
18]);

NS A

> # bubauomexa plots

> with(plots);

[ animate, animate3d, animatecurve, arrow, changecoords, complexplot, complexplot3d, conformal, (3)
conformal3d, contourplot, contourplot3d, coordplot, coordplot3d, densityplot, display,
dualaxisplot, fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d, inequal,
interactive, interactiveparams, intersectplot, listcontplot, listcontplot3d, listdensityplot, listplot,

listplot3d, loglogplot, logplot, matrixplot, multiple, odeplot, pareto, plotcompare, pointplot,




pointplot3d, polarplot, polygonplot, polygonplot3d, polyhedra_supported, polyhedraplot,

rootlocus, semilogplot, setcolors, setoptions, setoptions3d, shadebetween, spacecurve,
sparsematrixplot, surfdata, textplot, textplot3d, tubeplot |
| > #Zimplicitplot;

> implicitplot(2- x* + sin(y) =1, x

1..1,y=-10..10, color=COLOR(RGB, 0.1, 0.1, 0.9),
scaling=UNCONSTRAINED, thickness =3 ) ;

10

:> #° ‘style =point

> plot(fl(x),x=-10..10,y =-0.3..1.1, style = point, symbol = solidcircle, symbolsize = 15)

b

:> # style = point, symbol = solidcircle, symbolsize =20, numpoints =15

[ > plot(fI(x),x=-10..10, y =-0.3 ..1.1, style = point, symbol = solidcircle, symbolsize = 20,



numpoints =15);
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> plot(f1(x),x=-10..10,y=-0.3..1.1, labels = ["X", "Y"], labelfont = [ "HELVETICA",
"BOLD", 18], font=["HELVETICA", "ITALIC", 18]);

1.0,

-0.21

1o \'s/ 0 \y 2o
symbolsize = 80, symbol

[ > pointplot([[1,1],[-1,1], [1,-1], [-1,-1]], color =["red", "green", "blue", "magenta"],
="solidcircle");




0.5

-0.51

Q _1- .

(> #1ist [sin(x), cos(x) ]

[ > plot([sin(x), cos(x) ], x =-5..5, thickness =3, legend = [ "sin", "cos"], font= [ARIAL, BOLD,
16]);

I i) I )|

:> #2textplot; display
> p = plot(sin(x),x= Pi..Pi, font=[ARIAL, BOLD, 16]) :

t1 = textplot([Pi/2, 1, typeset("Local Maxima (", Pi/2,", ", 1, ")") ], align=above) :

€2 == textplot([ Pi/2, 1, typeset("Local Minima (", Pi/2,",", 1,")")], align=below) :

display({p, tl, t2});




1
Local Maxima (E T, 1)

1-
0.54
- _r_rT r E ﬂ T
2 4 4 2 4
.5 '
1 7l
Local Minima (- 2 T, -1)
:> #display
> pl =x-sin(x) :p2 = x—»m :
L X
> yl = plot(pl (x), color ="blue", legend="sin(x)") :
[ sin(x)
> y2:= plot| p2(x), color ="red", Zegend="T" :
> display(y1,y2);
0.5
RN = of  x 3w
3m : : 3m
0
1

sin(x)

sin(x) .

> plot( [sin, cos], T..w, thickness=4, title="Simple Trig Functions", legend = ["Sine Plot",
"Cosine Plot"], titlefont = ["ARIAL", 15], labels = [ "x values", "y values" |, labeldirections
= ["horizontal", "vertical" ], labelfont = ["HELVETICA", 18], linestyle = [ solid, longdash ],
axesfont=["HELVETICA", "ROMAN?", 16 ], legendstyle= | font= ["HELVETICA", 16 ],

location = bottom]);




Simple Trig Functions

I Sine Plot eSS Cosine Plof

> #plor3d
> plot3d(sin(x +y),x= 6.6,y= 6.6);

:> #animate
> animate( plot, [A*x"2,x= 4.4], A= 3.3, frames= 10, trace =5 , thickness=5);

A= 3.

401
301
204

104




>

I e BT>=t¢t== Gl NI1OHC & AAQX @ |oen Alc+S

i *LECTURE_03_PLOTTOOLS Maple_15_21.mw X

(% *LECTURE_03_PLOTS_Maple.mw % | 3 plot-options.mw % [ “tasks_03_001 X

4w preouiarp |1

b v ers[ 0 [CRbAAR v

> Hanimate

=3);

:> ;animate.?d

“ 3]
¥

A=3.0000

401

> animate3d(cos(t*x) *sin(t*y), x=-Pi..Pi, y=-Pi..Pi, r=1..2);

> #implicitplot3d
> #grid = [15,15,15]

> implicitplot3d(x"3 + "3 + 23 + 1= (x+y+z+ 1)"3,x=-2.2,y=-2.2,z=-2

=[15, 15, 15]);

> animate( plot, [A*x"2,x=-4.4],A=-3 .3, frames = 10, trace = 5, thickness

.2, grid



(AVAVAY
0
= VAVAVA' .
SANNAA

A"%?

> #erid=[5,5,5]

E implicitplot3d(x"3 + y"3 +z 3+ 1=(x+y+z+ )3, x=-2.2,y=-2.2,z=-2.2, grid
=[5,5,5]);

> implicitplot.?d(x2 + y2 + 7= 5,x=-2.6.2.6,y=-2.6..2.6,z=-2.6 ..2.6, style =surface, color
= "Niagara Azure", grid = [20, 20, 20])




:> # logplot
> logplot( 10", x=1..10, thickness =5, font = ["Helvetica", "roman", 18] );
10
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> logplot( 10", x=1..10, thickness = 3, axis[2] = [ gridlines], font = [ "Helvetica", "roman", 18]) ;
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EX loglogplot
# doubly logarithmic plot of functions

> loglogplot( 10", x=1..10, thickness = 3, font = ["Helvetica", "roman", 18])
10
10 7
9]
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:> #' semilogplot

[ > semilogplot(log[10](x), x=1..10, thickness = 3, font = [ "Helvetica", "roman", 18], axis[1]
= [gridlines])




0.8

0.61

0.4

0.21

| > #setoptions

:> setoptions (thickness = 3, font = [ "Helvetica", "roman", 18]) :

> dualaxisplot(sin(x), cos(x),x=0.2m, color=["Blue", "Green"]);
1-

0.5

0.57

=-0.5

-0.51

1

3% n 5 3n 7x 2n
4 4 2 4

IR
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> #setoptions
| > with(plots) :
| > setoptions(thickness =3, font = ["Helvetica", "roman", 18]) :

(> plot(sin(x));




0.5

[ > plot(cos(x));
.51
-2n s 0 2n
2
-0.54
_1-

:> #dualaxisplot
> dualaxisplot(plot(xz, x=0..10, labels = [x, xz], Zegend=x2) , plot(x3, x=0..10, color = blue,
labels = [x, s ], legend =x3) , title="A Comparison", thickness = 3, font = [ "Helvetica",

"roman", 18 ])




A Comparison

100

80

60

401

20

:> #matrixplot
| > with(LinearAlgebra) :
| > A := HilbertMatrix(8) : B := ToeplitzMatrix([1,2,3,4, 4, 3, 2, 1], symmetric) :

> matrixplot(A + B)

2
3
45

column 6 7




| > # heights=histogram
> matrixplot(A + B, heights = histogram, axes = boxed) ;

> # color=F

| > F = (x,y) ~sin(y-x):
> matrixplot(A + B, heights = histogram, axes = frame, gap =0.25, color =F);




:> # inequal

[ > inequal([{0 <x+y,x—y < 1}, {y=2}],x= —3.3,y= — 3.3, optionsfeasible = | color
="DarkGrey" |, optionsopen = [ color ="Navy", thickness =2 ], optionsclosed = | color
="Niagara Green", thickness =3 ], optionsexcluded = | color ="WhiteSmoke" |)




VY #plottools Package

;> # plottools Package

> #The commands to generate plot structures are

> with(plottools) :

> with(plots) :

> display(parallelepiped([1,0,0], [0,1,0], [0, 0, 1]), orientation =45, 60])

[> = sphere([1,1,1],3.3) :

[ > display(c, scaling = constrained, axes = boxed)




| > T:=polygon([[0,0], [2,1], [1,3]])
> display(prism(T), axes = normal, scaling = constrained)




[ > display(torus([1, 1, 1], 1, 2), scaling = constrained, lightmodel = lightl, shading
=zgrayscale)




[ > display(semitorus([1, 1, 1], 0..P1, 3, 5), lightmodel = light1, orientation = — 140, 60],
scaling = constrained, style = surface)




> display(octahedron( [0,0,0],0.8), orientation = [ — 175, 70])




[ > display(icosahedron ([0, 0, 0], 0.8), orientation =45, 0])




0.8

> icecream = cone([0,0, —2],0.7, 2, color="Tan"), sphere( [0, 0, 0.2], 0.75, color
_ ="Pink", style = patchnogrid) :
> display(icecream, scaling = constrained, orientation = [45, 701])
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cutin
perform contraction on polygon faces
display(dodecahedron( ), shading = zhue);




> display(cutin (dodecahedron( ) % ), shading = zhuej




0.8
:> p = convert(plot3d(sin(xy),x= — 1.1, y= — 1.1, grid=[15, 15]), POLYGONS) :

2
> display(cutin(p, 3 j, axes = frame, lightmodel = light1, orientation = [ 150, 85 ]j




> with(plottools);
[ annulus, arc, arrow, circle, cone, cuboid, curve, cutin, cutout, cylinder, disk, dodecahedron,

ellipse, ellipticArc, exportplot, extrude, getdata, hemisphere, hexahedron, homothety,
hyperbola, icosahedron, importplot, line, octahedron, parallelepiped, pieslice, point,
polygon, polygonbyname, prism, project, rectangle, reflect, rotate, scale, sector, semitorus,

sphere, stellate, tetrahedron, torus, transform, translate, triangulate

The commands to alter or examine plot structures are :
plOttOOlS . The plottools[getdata] command was introduced in Maple 15.

:> with( plottools) :

. T
> pl = plot(sm(x),xZO..EJ :
[ > p2 = plots:-polygonplot(Matrix([[0,0], [0,1], [0.5,0.5], [1, 1], [1, O]], 'datatype'
| ="float"), 'color' ="Blue") :

B p = plots:-display(pl, p2) : p

@2.1)



Tn
16

:> getdata( p, 'includecolor") :

r—mn

> getdata(p, 'element' ="curve") :

[ > getdata( p, 'rangesonly")
[0...1.53950000000000009, 0. ..1.] 2.2)

:> getdata(plot3d(sin(x + y),x= —1.1,y= —1.1)):

> p3 := plots:-polygonplot(Matrix([[0,0], [0, 0.5], [0.75, 0.96]], 'datatype' ="float'), 'color'
="Orange");
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[ > g3 = getdata(p3, 'includecolor');

2.3)




23 == | "polygon", [0...0.750000000000000000, 0. ..0.959999999999999964 ],

0. 0.
0. 0.500000000000000 |, [ 1/, [”RGB“,
0.750000000000000 0.960000000000000

[ 1. 0.647058820000000 O. ]]
> g3[1];

"polygon", [0...0.750000000000000000, 0. ..0.959999999999999964 ],

0. 0.
0. 0.500000000000000 |, []
0.750000000000000 0.960000000000000
> g3[1][3];
0. 0.
0. 0.500000000000000

0.750000000000000 0.960000000000000

> g3[1][3][2];

[ 0. 0.500000000000000 ]

> g3[2];

["RGB",[ 1. 0.647058820000000 0. ]]

scale
scale

:> with(plots) :

| > p = plot([sin(x),x,x=0.27]) :
> §:=scale(p,2,3):

[ > display(p, s, thickness=[4, 5], color = [ orange, brown), linestyle= [ dash, dot]);

2.3)

2.4)

2.5)

(2.6)
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[> ¢ = circle([0,0],2) :
1

1
> display(c, Scale(c, 33 ), thickness = [3, 3], color = [ blue, red], scaling = constrained)

-
%

| > ¢ = plot3d(sin(x +y),x= —1.2m,y=0.7) :
| > 5= scale(q,2,1,0.9) :

> display(q, s, axes = frame, lightmodel = light2, orientation = — 100, 65], shading
=zgrayscale, style= patchnogrid, color = ["Blue", "Green" ])




transform
transform 2.9)

;Draw contour plots onto axes of 3-D plots.

5
>p:=plot3d[— —

5, . X=— 3.3, y=—13.3, thickness =3, style= contour, contours
Xty +1

=20] :p




5
q = contourplot| — #,xz —3.3,y=—3.3,filled=true | : q
X +y +1

f = transform( (x,y) » [x,1,-3]) :
display({p,f(q) }, orientation = [40, 50])



>

 Change coordinate systems.
> p = plot3d( [1.3xsin(y),x,y],x= —1.2m,y=0.7) :p




b

x = rsinf cos g,
y = rsinfdsin p,

z=rcos#.
| > = transform( (r, th, ph) = [r-sin(ph)-cos(th), r-sin(ph) -sin(th), r-cos(ph)])
> display({p,f(p)}, orientation = [ 145, 20], scaling = constrained)




=6th'llde(p, erange, transform, opts)
>y := x-sin(x) + cos(3x) :

> p = plot(yx),x=—25".5, thickness =3, color =RGB(0.9, 0, 0))

A 4N

\/: |

> extrude(p, 1..2)




> Disk == plots:-display(disk(1, color =red) ) : Disk

> extrude(Disk, 0..10, (x,y, t) = [x + cos(¢),y + sin(t), t], numsegments = 80)




reflect

3

* B TpexMepHOM cirydae 0OBbEKT MOXKET OTPaXaThCsl OTHOCUTENHHO TOYKHU, JIMHUU WM TIOCKOCTH
Touka npeicTaBIeHa B BUJIE CIFCKA MO0 U3 IBYX ACHCTBUTEIBHBIX uncen (2-D), mubo u3 tpex

(3-D).

reflect (2.10)

> pi= plot3d(sin(xy) +3,x=—mn.My= — n..n) :p




(> = [[0,0,0], [1,0,0], [0, 1,0]]; whattype(m);
m = [[0,0,0],[1,0,0], [0, 1,0]]
list @2.11)

[ > q = reflect(p, m) : q




f LY
A

JII.I'-H.-.II“I'L..I‘

> display([p, q])
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[ > display ([ p, q], lightmodel = light1, orientation = [20, — 1201], shading = zhue)




rotate
rotate 2.12)

| > p = plot([sin(x),x,x=0.27]) :

T
> ri= rotate(p, ?) :

[ > display(p, r, color = [red, blue], thickness=3);




T
> pi= rotate(p, T, 3, n);




[ > display(p, r, axes = frame, orientation = [ 120, 50 ], color = [ green, gray], style = patchnogrid)




>

> r[0] := sphere([3,0,0], 1, grid=[25,25]) :

a:=%:c==1:

> while evalf (a —27) < 0do

r[c] == rotate(r[0], a, [[0,0,0], [0,0,1]]);

—ay I
a‘:=a 1
c=c+1

end do :

display([seq(r[i],i=0..c — 1) ], scaling = constrained, style = hidden, lightmodel = light4,
orientation =10, — 125, shading = zhue)



The plottools[eXpOl’tPIOt, iIIlpOl'tplOt] command was introduced in Maple 18.
| The format option was updated in Maple 2021.
| > with(plottools) :

> stl := FileTools:-JoinPath (| FileTools:-TemporaryDirectory( ), "seashell.stl" ])
stl := "C:\Users\Oleandr\AppData\Local\Temp\seashell.stl" (2.13)

| > pi=plot3d( —1.2"sin(y),x= —1..2%,y =01, coords =spherical) :
> exportplot(stl, p)
230484 2.149)

[ > importplot(stl)




seashell.stl

[ > gear := FileTools:-JoinPath( [ "example/gear.ply" ], base = datadir)
gear = "C:\Program Files\Maple 2021\data\example/gear.ply" (2.15)

[ > plottools:-importplot(gear)




gear.ply

[ > stl == FileT ools:-JoinPath( [ "example/dodecahedron.stl" |, base = datadir)
stl == "C:\Program Files\Maple 2021\data\example/dodecahedron.stl" (2.16)

[ > plottools:-importplot(stl)




dodecahedron.stl

:> byu := FileTools:-JoinPath( [ "example/shuttle.byu"], base = datadir) :
> plottools:-importplot(byu, format ="BYU")




shuttle.byu

:> stellated := FileTools:-JoinPath( [ "example/stellated.ply" |, base = datadir) :
> plottools:-importplot(stellated, format ="PLY")




stellated.ply




