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1. Basics for the package

1.1. Constitution of the package — Distribution

e Required files: pst-solides3d.sty, pst-solides3d.tex, solides.pro and the latest version of the
basic PSTricks package.

o Workflow: This package is made for dvips and ps2pdf, however pdfTgX won't work.

e Documentation and examples: pst-solides3d-doc.tex(pdf), doc-exemples-solides3d.tex(pdf).

This package is available on: http://syracuse.eu.org/syracuse/pstricks/pst-solides3d/ as well as
on CTAN.

Numerous examples are available on: http://syracuse.eu.org/lab/bpst/pst-solides3d

Finally, the actual developer’s version is available on the SVN of mélusine: http://syracuse-dev.org/pst-solides3d

1.2. Installation hints

Here we give some hints on how to install pst-solides3d on your TEX system.
The pst-solides3d package consists of three main files:

e solides.pro: the prolog file for pst-solides3d
e pst-solides3d.sty: the appropriate style file
e pst-solides3d.tex: the appropriate tex file

as well as the actual PSTricks base files:

e pstricks.pro: the prolog file for pstricks
e pstricks.tex: the appropriate tex file

available on CTAN.
Some extension files for pst-rubans:

e pst-rubans.sty: the appropriate style file
e pst-rubans.tex: the appropriate tex file

Save the files pst-solides3d.sty|tex, pst-rubans.sty|tex and pstricks.tex in a directory which is
part of your local TgX tree.

However the solides.pro and the pstricks.pro file should go into the folder $TEXMF/dvips/pstricks/

Do not forget to run texhash to update this tree. For MiKTgX users, do not forget to update the file name
database (FNDB).

For more detailed information see the documentation of your personal IXTgX distribution on installing pack-
ages to your local TEX system.


http://syracuse.eu.org/syracuse/pstricks/pst-solides3d/
http://syracuse.eu.org/lab/bpst/pst-solides3d
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1. Basics for the package

1.3. Preface

The package presented in this documentation arose from teamwork initiated via the mailing list of the
syracuse web site (http://melusine.eu.org/syracuse).

The idea was born of a confrontation between the work of Jean-Paul VieNnauLr on the software package
jps2pst and Manuel Luour’s work on PSTricks?, especially in relation to the subject of representing solids
in three-dimensional space.

The two authors decided to unify their efforts and co-author a PSTricks package dedicated to three-dimensional
scenes. The work took place on the “machine mélusine” within an environment generated and maintained
by Jean-Michel SARLAT.

The team was completed with the addition of Arnaud ScamrrrsunL, Herbert Voss and Jiirgen GiLg, the
latter specialising in animation-based beta-testing®.

1.4. Presentation

The package pst-solides3d, with the help of PSTricks, allows for 3D views of predefined or user-generated
solids. You will find most of the usual solids, which can be drawn with or without hidden edges, whose
colour can be varied with lighting.

This package can project text or simple graphics (in 2D) onto arbitrarily chosen planes or onto plane faces
of solids that are created by the user.

From the user’s standpoint, most of its functionalities are accessible by way of three TgX macros: \psSolid,
which can manipulate objects in 3 dimensions, \psSurface, related to the first macro and designed to
represent surfaces that are defined by an equation of the type f(x,y) = z and \psProjection which
allows the user to project two-dimensional graphics/text onto any plane face of a 3D solid.

In using this package, two languages come together: on the one hand PSTricks, with its well-known macros
and familiar syntax, and on the other PostScript code, which appears within the optional arguments of the
former.

We have made the decision to strictly limit the involvement of PSTricks. Its function is only to transmit
parameters from TgX to PostScript. All calculations and displays are done by the latter.

A PostScript library, which was developed for another application (the software package jps2ps), is used
for all calculations and display routines. The PostScript code used in this library is called jps code.

The aim of the present document is to describe PSTricks syntax for each operation provided by the package.

'http://melusine.eu.org/syracuse/bbgraf/
2http://melusine.eu .org/syracuse/pstricks/pst-v3d/
3h’ctp://melusine.eu .org/syracuse/pstricks/pst-solides3d/animations/
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1.5. Changes by comparison with previous versions

1.5. Changes by comparison with previous versions

1.5.1. Changes compared to version 3.0

e The macro \psProjection hasbeen completely rewritten. We now need to use an object of type plan
to define a projection.

e The object courbe now uses the argument r. To reproduce the previous behaviour we now have to
specify r = 0.

e The option resolution of the object courbe is replaced with the option ngrid

e Suppression of the argument tracelignedeniveau.

1.5.2. Changes compared to version 2.0

e The option hue is not a Boolean anymore.

e The scaling in PostScript will from now on follow the workings of jps code. To be consistent, the
commands smoveto, srmoveto, slineto, srlineto now respectively replace the commands moveto,
rmoveto, lineto, rlineto.

chapter-1-en 5



1. Basics for the package

6 chapter-1-en



2. Setting the layout of the scenery

2.1. Choice of the view point

N

The coordinates of the object, in this case the bluish cube, are setup in the axes of coordinates Ozyz. The
coordinates of the view point (V'), are setup in the same axes of coordinates, either in spherical coordi-
nates—with the adding option [rtp2xyz], or in Cartesian coordinates—which is the default option.

Example: [viewpoint=50 30 20 rtp2xyz] (here the notation with spherical coordinates)

See some examples:



2. Setting the layout of the scenery
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2.2. The definition of the option Decran

The projection screen is placed perpendicular to the direction OV —central perspecti\R) at a distance D

from the view point V': We call that distance ‘Decran’, with the default value of Decran 0 ; this value can
either be positive or negative. ‘

The following examples show the behaviour of the parameter Decran.
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2.2. The definition of the option Decran

Rotation:
90° around x

............ ~

Original
Image

Rotation:
90° around x

Y

— DN T

Original mage

If you keep the view point and make the Decran value smaller, then the image gets smaller. If you make

the Decran value larger, then the image gets larger.
Here are some examples, where we keep the same object, the same view point and just vary the Decran

value:

Decran=-50

Decran=25

Decran=50
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2. Setting the layout of the scenery

2.3. Lighting by a point light source

Two parameters, the first one positions the light source, the second one sets the light intensity:

e lightsrc=20 30 50 in Cartesian coordinates, or lightsrc=viewpoint to put the light source at the
view point.
e lightintensity=2 (default value).

Light Source
o

Light Source e

y
Z
=
N

e Light Source

As you can see, the intersecting plane (section of the sphere with the cone of light) divides the object into
two half spaces: the first half space (the one on the side of the light source) is illuminated and the other
half space is the shadow region referring to this light source position.

Now it is clear, that if the view point is setup with the same coordiates as the light source, the object is
illuminated uniquely.

Note: In order to get some shadow regions to appear in the graphic—which emphasises the 3D
character—we would suggest choosing the light source and the view point differently.
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2.4. The axes in 3d

Here follow a few examples:

lightsrc=10 20 30 lightsrc=-10 -20 30 lightsrc=30 -20 30

When the option [lightsrc=valuel value2 value3] is not specified, the object is uniformly illuminated.

Here are some examples, where we always keep the same object, the same view point, the same light source
coordinates and just vary the lightintensity value:

N o
TN
;ln‘ ‘n\\‘\

lightintensity=2 lightintensity=3 lightintensity=8

Here we can see, that by increasing the lightintensity value, the shading nuances of the solid are de-
creasing.

2.4. The axes in 3d

The command \axesIIID[options](x1,yl,z1)(x2,y2,z2) draws the axes Oz, Oy and Oz dashed from
the origin O to the coordinates (z1,0,0) for the z-axis, (0,1, 0) for the y-axis and (0, 0, z1) for the z-axis
and from there continues drawing the axes as lines to the points (22,0, 0), (0,y2,0) and (0, 0, 22).

The options are the following;:

par-axes3D-en 11



2. Setting the layout of the scenery

e all colour options, line width as well as all types of arrows.

e labelsep=length which allows you to position the label in a self defined distance away from the
extremity of the arrow of the axis, the default value is labelsep=5pt—this is a real distance in three
dimensions and not on screen.

e the choice of the labels on each of the axes with the option:
axisnames=a,b, c, the default values are axisnames=x,y, z.

o the potential to specify the style of the labels with the option:
axisemph=\boldmath\Large\color{red}. By default there is no style predefined, which means, if
no style is chosen one will get $x$, $y$,$z$.

e showOrigin is a Boolean, true—by default. If it is set to showOrigin=false the dashed lines aren’t
drawn to the origin anymore.

e mathLabel isa Boolean, true—by default, in which case the math mode is activated. Set tomathLabel=false
the labels are set in text mode.

Note: The labels are placed at the extemities of the axes.

1\begin{pspicture}(-2,-2)(3,3)
2\psset{viewpoint=100 30 20,Decran=100}
3\psSolid[object=cube,a=2,

4 action=drawx*,

5 fillcolor=magenta!20]

6 \axesIIID[showOrigin=false](1,1,1)(3,2,2.5)
7\end{pspicture}

1\begin{pspicture}(-2,-1)(3,4)

c 2\psset{viewpoint=100 45 20,Decran=100}
A 3\psSolid[object=cylindre,h=2,r=1,
4 action=drawx*,mode=4,
) 5 fillcolor=green!20]
1
|;4— 6 \axesIIID[linewidth=1pt, linecolor=red,arrowsize=5pt,
r ﬂ'*‘ 7 arrowinset=0,axisnames={a,b,c},
HirN 8 axisemph={\boldmath\Large\color{red}},
= +—
I | 9 labelsep=10pt]
- 10 (1,1,2)(2,2,3)
b
a 1 \end{pspicture}

12 par-axes3D-en



3. Predefined solids and their positioning

3.1. The predefined solids and their parameters

The basic command is: \psSolid[object=name](zx,y, z) which allows us to translate the chosen object to
the point with the coordinates (z,y, z).

The available predefined names for the objects are:

point, line, vector, plan, grille, cube, cylindre, cylindrecreux, cone, conecreux,
tronccone, troncconecreux, sphere, calottesphere, calottespherecreuse, tore,
tetrahedron, octahedron, dodecahedron, isocahedron, anneau, prisme, prismecreux,
parallelepiped, face, polygonregulier, ruban, surface, surfacex, surfaceparamettree,
pie, fusion, geode, load, offfile, objfile, datfile, new.

The following table gives an example of every one of the above named solids with their specified parame-
ters:

13



3. Predefined solids and their positioning

14

. Default
Solid View Code
Parameters
z
Point [args=1 1 0] \psSolid[object=point,
coordinates Y args=1 1 0]%
°
z
[args=0 -1 0 1 2 2] . ) .
Line coordinates of the y \psSolid[object=1line,
end points args=0 -1 0 1 2 2]
z
[args=1 2 2] . )
Vector components of y \psSolid[object=vecteur,
the vector args=1 2 2]
z
thase=-x x -y ¥l \psSolid[object=pl
psSolid[object=plan,
Plane range of plane

args=[0 0 1 0]
equation of plane

L=

definition=equation,
args={[0 0 1 0]},
base=-1 1 -1.5 1.5]

par-solidespredefinis-en



3.1. The predefined solids and their parameters

\ Default
Solid View Code
Parameters
\psSolid]
Cube [:3=4] object=cube,
edge’s length a=2,
action=drawx,
fillcolor=magenta!20]
[h=6, r=2] \psSolid[
\ height and radius object=cylindre,
Cylinder . =5 =
grid: h=5,r=2,
[ngrid=nl n2] fillcolor=white,
ngrid=4 32]
(0105'3)
z
[h=6, r=2] \psszl_id[ i
. height and radi object=cylindrecreux,
Hollow Cylinder 8 ;ild racius — | h=5, r=2
. 1 —-1q ’ ’
| . _ .
[ngrid=nl n2] B —Y fillcolor=white,
L—] mode=4,
___/j incolor=green!50]
B (0,0,-3)

par-solidespredefinis-en 15



3. Predefined solids and their positioning

. Default
Solid View Code
Parameters
[h=6, r=2] \psSolid[
Cone height arlld radius object=cone,
grid: h=5,r=2,
[ngrid=nl n2] fillcolor=cyan,
mode=41]%
[h=6, r=2] \psSolidl
height and radius object=conecreux,
Hollow Cone rid: h=5,r=2,
gric RotY=-60,

[ngrid=nl n2]

fillcolor=white,
incolor=green!50,
mode=4]%

[h=6,r0=4,r1=1.5]

\psSolid[

Truncated Cone height a.nd radii object=tronccone,
grid: ré=2,rl=1.5,h=5,
[ngrid=nl n2] fillcolor=cyan,
mode=4]%
[h=6,r0=4,r1=1.5] \psSolid|

Truncated
Hollow Cone

height and radii
grid:
[ngrid=nl n2]

object=troncconecreux,
ro=2,rl=1,h=5,
fillcolor=white,
mode=41]%

16
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3.1. The predefined solids and their parameters

Solid Default View Code
Parameters

[r=2] \pSSOlld[
Sphere radius object=sphere,
grid: r=2,fillcolor=red!25,

[ngrid=nl n2] ngrid=18 18]1%

. [r=2] \psSolid]
Spherical radius object=calottesphere,
zone [phi=0, theta=90] Y r=3,ngrid=16 18,

theta=45,phi=-30,
hollow,RotY=-80]1%

latitude for slicing
the zone respectively

from the bottom and top
Z
) ) \psSolid[
[r0=4,rl1=1.5] rl=2.5,r0=1.5,
Torus inner radius i

M )\ y object=tore,

mean 'ra ius ngrid=18 36,
grid:

fillcolor=green!30,

[ngrid=nl n2] action=draw*]%

o [R=4, r=3 \psSolid]
CV"_nd“c inner and outer radius object=anneau,
Ring h=6,section=...] y fillcolor=yellow,
height h=1.5,R=4,r=3]%
Cross
section

par-solidespredefinis-en 17



3. Predefined solids and their positioning

Solid Default View Code
Parameters
\psSolid|
Tetrahedron .[ r=2] object=tetrahedron,
radius of the r=3,

circumscribed sphere linecolor=blue,

action=draw]%

\psSolid|
Octahedron .[a=2] object=octahedron,
radius of the a=3,
circumscribed sphere linecolor=blue,
fillcolor=Turquoise]%
\psSolid|
Dodecahedron [a=2] object=dodecahedron,

radius of the

a=2.5,RotZ=90,
circumscribed sphere

action=drawx,
fillcolor=01liveGreen]%

\psSolid[
lcosahedron Fa=2] object=icosahedron,
radius of the a=3,
circumscribed sphere \——y action=drawsx,
fillcolor=green!50]%

z
[axe=0 0 1] | :
direction of the axis L \psSolid]
Prism [base= object=prisme,
-1 -11-10 1] action=drawsx,
coordinates of y linecolor=red,
the vertices h=4]%
of the base
[h=6]
height

18
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Solid Default Code
Parameters

\psSolid[

Grid [base=-X +X -Y +Y] object=grille,
base=-5 5 -3 3]%
\psSolid[
Cuboid [a=4,b=3, c=2] object=parallelepiped,%
edge lenghts a=5,b=6,c=2,
with center in O fillcolor=yellow]%
(0,0,c 2 div)
\psSolid[
object=face,
[base=x0 yO x1 yl fillcolor=yellow,
Face x2 y2 etc.] incolor=blue,
the coordinates base=0 6 3 6 1.5 3
of the vertices 1(0,1,0)

\psSolid[
object=face,
fillcolor=yellow,
incolor=blue,
base=0 0 3 0 1.5 3,
RotX=180](0,-1,0)

[base=x0 y0 x1 yl \psSolid]
x2 y2 etc.] object=ruban,h=3,
Strip [h=height] Y£illcolor=red!50,

[ngrid=value]
number of gridlines
[axe=0 0 1]
direction of inclination
of the strip

num=0 1 2 3,
how=0 1 2 3,

base=0 0 2 2 4 0 6 2,

par-solidespredefinis-en
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3. Predefined solids and their positioning

Solid Default View Code
Parameters

\psSurface[ngrid=.25 .25,

see the related incolor=white, axesboxed]

Surface )
paragraph in the _ (-4,-4)(4,4){%
documentation x dup mul y dup mul 3 mul
4sub x mul 32 div}
3
\psSolid[object=new,
action=draw,
z sommets=
2 4 3
-2 4 3
solid defined 2 -4 3
New by the coordinates 2 -4 3
of the vertices 2 4 0
and the vertices 2 4 0
of each face 2 -4 0
2 -4 0
0 4 5
0 -4 5,
faces={
[0 12 3]
[7 6 5 4]
[0 37 4]
[3 9 2]
[18 0]
[8 9 3 0]
[9 81 2]
[6 7 3 2]
[2 15 6]1}]%
Z
\defFunction[algebraic]%
) {helice}(t)
Curve g’f_ﬁg a function {3+Cos (4+t)}{3*sin(4*t)}{t}
i ) \psSolid[object=courbe, r=0,
defined by its

range=0 6,
linecolor=blue,
linewidth=0.1,
resolution=360,
function=helicel%

paramterised equations

20 par-solidespredefinis-en



3.2. Positioning a solid

Some information about rings and parallelepipeds is available in the documents:
e doc-grille-parallelepiped.tex(.pdf);

e doc-anneau.tex(.pdf).

3.2. Positioning a solid

3.2.1. Translation

The following command \psSolid[object=cube,+options](x,y,z) shifts the centre of the cube to the
point with the coordinates (x,y,z).

The next example will copy the cube with edge length of 1 to the points with the coordinates
(0.5,0.5,0.5), (4.5,0.5,0.5) etc. so that the copied cubes setup the vertices of a new cube with the edge

length 5.
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\psset{fillcolor=yellow, mode=3}
\psSolid[object=cube] (0.5,0.5,0.
\psSolid[object=cube] (4.5,0.5,0.
\psSolid[object=cube] (0.5,4.5,0.
\psSolid[object=cube] (0.5,0.5,4.
\psSolid[object=cube] (4.5,4.5,4.
\psSolid[object=cube] (4.5,0.5,4.
\psSolid[object=cube](4.5,4.5,0.
\psSolid[object=cube] (0.5,4.5,4.

(20O, IO, I G, IO, O, RO, e, |

21
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3. Predefined solids and their positioning

3.2.2. Rotation

3.2.3. Default sequence xyz

The rotation is effected around the three axes Oz, Oy and Oz. Let’s take a cuboid as an example, Q
which will be rotated seperately around the axes Oz, Oy and Oz.

ya y4 y4
[RotZ=60] [RotX=30] [RotY=-45]

3.2.4. Rotations Sequence

RotX=0,RotY=0,RotZ=0
RotSequence=xyz

RotX=90,RotY=90,Ro0tZ=90 RotX=90,RotY=90,R0tZ=90
RotSequence=xyz RotSequence=xzy

22 par-positionnersolide-en



3.2. Positioning a solid

RotX=90,RotY=90,RotZ=90
RotSequence=yxz

RotX=90,RotY=90,RotZ=90
RotSequence=yzx

RotX=90,RotY=90,RotZ=90
RotSequence=zxy

<=

RotX=90,RotY=90,RotZ=90
RotSequence=zyx

par-positionnersolide-en
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3. Predefined solids and their positioning

24 par-positionnersolide-en



4. More options of \psSolid

4.1. Commands for drawing

The parameter for drawing comes with the key value action within the command \psSolid.

Four values are possible:

e none: nothing is drawn.
e draw: draws the solid as a framework and sets up dashed lines for the hidden edges.
e drawk: draws the solid with dashed lines for the hidden edges and colours the visible faces.

e drawsx*: draws the solid with a painting algorithm, without the hidden edges and with colouration

of the visible faces.

Note: The key values draw and draw+ only make sense for convex solids.

>

draw

Sl

drawx

drawsxx

4.2. Emptying a solid

Several of the predefined solids have a “hollow” relative which is naturally associated with it (the cone, the
truncated cone, the cylinder, the prism and the spherical zone). For all those, the option hollow=true is

provided. Set to false, we get the “filled” solid; set to true we get the “hollow” version.

Example 1: a cylinder and a hollow cylinder

25



4. More options of \psSolid

1\psset{unit=0.5}

2\psset{lightsrc=viewpoint,viewpoint=50 60 25 rtp2xyz,Decran=50}
3\begin{pspicture}(-2,-3)(6,6)
4\psSolid[object=cylindre, h=6,r=2,

5 fillcolor=yellow,

6 1(0,4,0)

7\end{pspicture}

1\psset{unit=0.5}

2\psset{lightsrc=viewpoint,viewpoint=50 60 25 rtp2xyz,Decran=50}
3\begin{pspicture}(-2,-3)(6,6)
4\psSolid[object=cylindre, h=6,r=2,

5 fillcolor=yellow,incolor=red,

6 hollow](0,4,0)

7\end{pspicture}

26 par-solidescreux-en



4.2. Emptying a solid

Example 2: a prism and a hollow prism

1\psset{unit=0.5}
2\psset{lightsrc=viewpoint,viewpoint=50 60 25 rtp
2xyz,Decran=50}
3\begin{pspicture}(-9,-4)(4,8)
4\defFunction{F}(t){t cos 3 mul}{t sin 3 mul}{}
s \defFunction{G}(t){t cos}{t sin}{}
6 \psSolid[object=grille,base=-6 6 -4 4,action=
draw]%

\psSolid[object=prisme,

h=8, fillcolor=yellow,

RotX=90,ngrid=8 18,
10 base=0 180 {F} CourbeR2+
11 180 0 {G} CourbeR2+](0,4,0)
12 \axesIIID(3,4,3)(8,6,7)
13\end{pspicture}

1\psset{unit=0.5}

2\psset{lightsrc=viewpoint,viewpoint=50 60 25 rtp
2xyz,Decran=50}

3\begin{pspicture}(-9,-4)(3,8)

s4\defFunction{F}(t){t cos 3 mul}{t sin 3 mul}{}

s\defFunction{G}(t){t cos}{t sin}{}

6 \psSolid[object=grille,base=-6 6 -4 4,action=
draw]%

7\psSolid[object=prisme,

h=8, fillcolor=yellow,incolor=red,

RotX=90, hollow,ngrid=8 18,

10 base=0 180 {F} CourbeR2+

11 180 0 {G} CourbeR2+](0,4,0)

12 \axesIIID(3,4,3)(8,6,7)

13\end{pspicture}

par-solidescreux-en 27



4. More options of \psSolid

Example 3: a spherical zone and a hollow spherical zone

1\psset{unit=0.5}
2\psset{lightsrc=10 20 30,viewpoint=50 60 25 rtp2xyz,
4 Decran=50}
3\begin{pspicture}(-7,-4)(5,7)
4\psSolid[object=grille,
5 base=-5 5 -5 5,
6 action=draw]%
7\psSolid[object=calottesphere,
8 r=3,ngrid=16 18,
9 fillcolor=cyan!50,
10 incolor=yellow,

xr
1 theta=45,phi=-30](0,0,1.5)%
Yy 12\axesIIID(3,3,3.6) (6,6,5)
13\end{pspicture}

1\psset{unit=0.5}

2\psset{lightsrc=10 20 30,viewpoint=50 60 25 rtp2xyz,
Decran=50}

3\begin{pspicture}(-7,-5)(7,5)

4\psSolid[object=calottesphere,

5 r=3,ngrid=16 18,

fillcolor=cyan!50,

incolor=yellow,

theta=45, phi=-30,

hollow,

10 RotY=-80]%

11 \axesIIID(0,3,3)(6,5,4)

12\end{pspicture}

© ® N o

4.3. Numbering of the faces

The option numfaces gives permission to number every face with its correspondent index number.
e numfaces=all all faces are numbered;
e numefaces=0 1 2 3 only the faces that have index 0, 1, 2 and 3 are numbered.

The option fontsize allows to fix the measurement of the used character set. Finally, the Boolean visibility
the numbering of faces that are not visible. By default, the Boolean is set to visibility=true, so the visi-
bility is set up (e. g. numbers are not set to invisible faces).

1\psset{unit=1}
2\begin{pspicture}(-4,-3)(3,1.5)
3\psSolid[object=grille,

y 4 base=0 4 -2 2,
5 numfaces=2 6 7 10,
6 Llinecolor=gray](0,0,0)
7\axesIIID(0,0,0) (4,2,1)
g\end{pspicture}
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1\begin{pspicturex}(-4,-3) (4,3)
2\psSolid[object=cube,

RotY=90,

ngrid=4,

fontsize=15,
action=draw,
numfaces=all,](0,0,0)

\end{pspicturex}

The options of \psSolid accept PostScript commands, in particular the for loop.

4.4. Removing faces

With the instruction numfaces=0 1 5 {} for all faces with the index numbers between 0 and 5 are set up.
The instruction numfaces=8 3 23 {} for sets up every third index number between 8 and 23.

1\begin{pspicturex}(-4,-3)(4,3)

2\axesIIID(0,0,0)(8,3,2)
3\psSolid[object=grille,

RotY=90,
RotZ=180,
ngrid=1.,
fontsize=15,
numfaces=

015 {} for

8 3 23 {} for,
base=-2 2 -3 3,
visibility=false,
action=draw] (0,0,0)

14 \end{pspicturex}

4.4. Removing faces

The key value rm=1 2 8 allows to suppress the drawing of the faces with the index numbers 1, 2 and 8, to

be able to have a look inside a hollow solid.

|

4 ngrid=2 6,
h=6,r=2,

L

RotZ=-60,

5
6
7
8
9
0

10 \end{pspicture}

par-enleverfacettes-en

rm=1 3 6,](0,0,-3)

1\psset{Decran=12,grid=true,viewpoint=15 10 15}
2\begin{pspicture}(-2.5,-2.5)(2.5,2.5)
3\psSolid[object=cylindrecreux,

fillcolor=green!60,
incolor=yellow!50,
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4. More options of \psSolid

1\psset{Decran=12,grid=true,viewpoint=15 10 15}
2\begin{pspicture}(-2.5,-2.5)(2.5,2.5)
3\psSolid[object=troncconecreux,

4 rm=1 12 13 14,

5 ro=3,rl=1, h=6,

6 fillcolor=green!60,

7 incolor=yellow,

8 mode=3](0,0, -3)

9\end{pspicture}

4.5. Numbering of the vertices

There is an option that permits the marking of the vertices (with a black circle) and/or numbers them
either globally or individually.

e show=all marks all the vertices;
e num=all numbers all the vertices;
e show=0 1 2 3 marks the vertices with the index number 0, 1, 2 and 3;

e num=0 1 2 3 numbers the vertices with the index number 0, 1, 2 and 3.

1\begin{pspicture}(-3,-2.5)(7,2.5)
2\psset{viewpoint=50 20 20 rtp2xyz,Decran=40}
3\psSolid[

4 action=draw,

5 object=cube,
6 Rotz=30,

7 show=all,
8

9

0

num=all
1%

\end{pspicture}

1

1\begin{pspicture}(-3,-2.5)(7,2.5)
2\psset{viewpoint=50 20 20 rtp2xyz,Decran=40}
3\psSolid[action=draw,
4 object=cube,
5 Rotz=30,
6 show=0 1 2 3,
______ _{ 7 num=0 1 2 3
8
9

1%

\end{pspicture}
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4.6. Colours and the nuances of a colour
4.6. Colours and the nuances of a colour

The key word fillcolor=colourname allows us to specify the wanted colour for the outer faces of a solid.
The key word incolor=colourname allows us to specify the wanted colour for the inner faces of a solid.

The possible values for name are those known to PSTricks (and particularly those of the package xcolor).

We can directly use the colour nuances in the color schemes of HSB, RGB or CMYK. In that case we use the

key values hue, inhue or inouthue for the outer faces, the inner faces, or for all the faces. The number of
arguments hue determines nuances.

4.6.1. Predefined colours by the option dvipsnames

There are 68 predefined colours, which are identified by solides.pro: Black, White, and the 66 colours
below.

GreenYellow Yellow Goldenrod Dandelion Apricot Peach

Melon YellowOrange Orange BurntOrange Bittersweet RedOrange

Mahogany Maroon BrickRed Red OrangeRed RubineRed

WildStrawberry Salmon CarnationPink Magenta VioletRed Rhodamine

)
)
W)

00
0‘:‘0

()
)
)

‘::::“

Mulberry RedViolet Fuchsia Lavender Thistle Orchid

DarkOrchid Plum Violet RoyalPurple BlueViolet

Periwinkle CadetBlue CornflowerBlue MidnightBlue NavyBlue RoyalBlue
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- == - - e
Blue Cerulean Cyan ProcessBlue SkyBlue Turquoise
o - e o -
TealBlue Aquamarine BlueGreen Emerald JungleGreen SeaGreen
= -
Green ForestGreen PineGreen LimeGreen YellowGreen
e
OliveGreen RawSienna Sepia Brown Tan

4.6.2. Predefined colours by the option svgnames

The following colours are known by PSTricks, when the option svgnames is given. These ones are not
identified by the file solides.pro: we can use them directly with the option fcol.

These colours are delivered from the package xcolor.

32

e

>
>
>

AliceBlue AntiqueWhite Aqua Aquamarine Azure Beige
AN & A | &

Bisque Black BlanchedAlmond Blue BlueViolet Brown
b b H &)L

BurlyWood CadetBlue Chartreuse Chocolate Coral CornflowerBlue
N b & &) &
Cornsilk Crimson Cyan DarkBlue DarkCyan DarkGoldenrod
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4.6. Colours and the nuances of a colour

>
>
>
>
&

A

DarkGray DarkGreen DarkGrey DarkKhaki DarkMagenta DarkOliveGreen

>
>
>
>
>

>

DarkOrange DarkOrchid DarkRed DarkSalmon DarkSeaGreen DarkSlateBlue

>
>
>
>
>

DarkSlateGray DarkSlateGrey DarkTurquoise DarkViolet DeepSkyBlue

B
B
B
TS

>

DimGray DimGrey DodgerBlue FloralWhite ForestGreen

-
-
=
(0]
@
S5
-
[e]
=~

>
>
>
>

Fuchsia Gainsboro GhostWhite Gold Gray

(2]
o
—
o
(0]
=}
)
o
o

>
>
>
>

Grey Green GreenYellow HotPink IndianRed

Indigo Ivory Khaki LavenderBlush LawnGreen

>

>

>
2P>

>

>

2
>
>
>
»

LemonChiffon LightBlue LightCoral LightCyan LjghtGoldenrodYellogw LightGray

>
>
>
»
>
»

LightGreen LightGrey LightPink LightSalmon LightSeaGreen LightSkyBlue

>
>
>
>
>

A

LightSlateGray | |LightSlateGrey | [LightSteelBlue LightYellow Lime LimeGreen

par-couleurs-en 33



4. More options of \psSolid

34
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Linen

Magenta

Maroon

mediumAquamarine

MediumBlue

MediumOrchid

b b A

MediumPurple

MediumSeaGreen

MediumSlateBlue

>
>
>

MediumSpringGreefn

MediumTurquoise

MediumVioletRed

>
>
>

MidnightBlue

MintCream

MistyRose

>
>

NavajoWhite

Navy

>
>
>

OldLace

Olive

OliveDrab

=
o
0
0
Q
(%]
-
S

Orange

>

Orchid

>

PaleGoldenrod

>
>

PaleTurquoise

PaleVioletRed

o
3
Q
>
Q
(0]
P
@
o

PapayaWhip

>

Peru

e
Q
—
o
(]
)
(1]
o
S

>
>
»

Pink

Plum

PowderBlue

Purple

o
(]
Q
0
=
o
c
4
—

Red

>
>
>
»
»

RosyBrown

RoyalBlue

SaddleBrown

Salmon

SandyBrown

>
>
>
»
>

Seashell

Sienna

Silver

SkyBlue

SlateBlue

SlateGray

wn
0]
Q
()
3
(0]
0]
S

>
>
>
>
»
>

SlateGrey

Snow

SpringGreen

SteelBlue

Tan

Teal

>
>
>
»
»
>

Thistle

Tomato

Turquoise

Violet

Wheat

White
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4.6. Colours and the nuances of a colour

WhiteSmoke

Yellow

YellowGreen

4.6.3. Nuances in the colour scheme of HSB, saturation and maximum brilliance

There are 2 key values: hue=hy h; where the numbers hy and h; with 0 < hg < hy < 1 respect the limits

of the colour scheme of HSB.

4.6.4. Nuances in the colour scheme of HSB, saturation and fixed brilliance

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)

3\psSolid[object=grille,
4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=0 1](0,0,0)
7\end{pspicture}

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)

3\psSolid[object=grille,
4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=0 .31(0,0,0)
7\end{pspicture}

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)

3\psSolid[object=grille,
4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=.5 .6](0,0,0)
7\end{pspicture}

There are 4 key values: hue=hy h; s bor the numbers kg and hy; with 0 < hg < hy < 1 respect the limits

of the colour scheme HSB and s and b are the values for saturation and brillance.

par-couleurs-en

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)

3\psSolid[object=grille,
4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=0 1 .8 .7](0,0,0)
7\end{pspicture}

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)

3\psSolid[object=grille,
4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=0 1 .5 1](0,0,0)
7\end{pspicture}
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4. More options of \psSolid

4.6.5. Nuances in the colour scheme of HSB, gneral case

There are 7 key values: hue=hg sg by h1 s1 b1 (hsb) or the numbers h;, s; and b; respecting the limits
of the parameters of HSB.

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)
3\psSolid[object=grille,

4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=0 .8 111 .7 (hshb)](0,0,0)

7\end{pspicture}

4.6.6. Nuances in the colour scheme of RGB

There are 6 key values: hue=rg go by 1 g1 b1 or the numbers r;, g; and b; respecting the limits of the 3
parameters of RGB.

1\psset{unit=1}

2\begin{pspicture}(-4,-1.5)(3,1)
3\psSolid[object=grille,

4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=1 00 0 06 1](0,0,0)

7\end{pspicture}

4.6.7. Nuances in the colour scheme of CMYK

There are 8 key values: hue=co mg yo ko c1 mi y1 ki or the numbers ¢;, m;, y; and k; respecting the
limits of the 4 parameters of CMYK.

1\psset{unit=1}
2\begin{pspicture}(-4,-1.5)(3,1)
3\psSolid[object=grille,

4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=1 © 00 0010](0,0,0)
7\end{pspicture}

4.6.8. Nuances between 2 named colours

There are 2 key values hue=(colorl) (color2) where colorland color2 are the names of colours known
by solides.pro.

1\psset{unit=1}
2\begin{pspicture}(-4,-1.5)(3,1)
3\psSolid[object=grille,

4 base=-3 5 -3 3,

5 linecolor=gray,

6 hue=(jaune) (CadetBlue)](0,0,0)
7\end{pspicture}
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4.7. Colouring some single faces

If we like to use some defined colours of xcolor, we use the key values colorl, color2, etc. from \psSolid.

1\psset{unit=1}
2\begin{pspicture}(-4,-1.5)(3,1)
3\psSolid[object=grille,

4 base=-3 5 -3 3,

5 linecolor=gray,

6 colorl=red!50,

7 color2=green!20,
8
9

hue=(colorl) (color2)](0,0,0)
\end{pspicture}

4.6.9. Deactivation of the colour application

For specific purposes it is possible to disable the application of colour. This is particularly the case, when an
object is already memorized or defined in external files. Within these configurations, if we do not deactivate
the colours and if we do not define some new colours, these will be the colours by default that overwrite
the colours that were defined.

To deactivate the colour application we use the option deactivatecolor.

4.7. Colouring some single faces

The key value fcol=iy (co) 41 (c1) ...%i, (cp), where iy are integers and ¢, the names of the colours,
permits to specify a colour for special faces. To the face with the index ¢, corresponds the colour cj. The
integer n must be lower than the maximum of the number of faces of the chosen solid.

The colour names cy, there are 68 predefined values, are defined names in the color.pro. These values
are: GreenYellow, Yellow, Goldenrod, Dandelion, Apricot, Peach, Melon, YellowOrange, Orange, BurntOrange,
Bittersweet, RedOrange, Mahogany, Maroon, BrickRed, Red, OrangeRed, RubineRed, WildStrawberry, Salmon,
CarnationPink, Magenta, VioletRed, Rhodamine, Mulberry, RedViolet, Fuchsia, Lavender, Thistle, Orchid, DarkO-
rchid, Purple, Plum, Violet, RoyalPurple, BlueViolet, Periwinkle, CadetBlue, CornflowerBlue, MidnightBlue, Navy-
Blue, RoyalBlue, Blue, Cerulean, Cyan, ProcessBlue, SkyBlue, Turquoise, TealBlue, Aquamarine, BlueGreen, Emer-
ald, JungleGreen, SeaGreen, Green, ForestGreen, PineGreen, LimeGreen, YellowGreen, SpringGreen, OliveGreen,
RawSienna, Sepia, Brown, Tan, Gray, Black, White. The list of these 68 colours is available in the command
\colorfaces (see an example in the section about the grating of a cube).

Thinking on that case, the number of the faces n; X ny + 2(outer faces inner faces) must be lower
than 68!

However users can define their own colours. There are two methods:

e They can use one of the 4 optional arguments colorl, color2, color3, color4 from \psSolid, then
transmit to fcol a pair of the type i (colorl), where i is the index of the chosen face. The arguments
colorl, etc. are used in the same way as the arguments from color and incolor.

A possible command could be the following;:
\psSolid[a=1,0bject=cube,colorl=red!60!yellow!20,fcol=0 (colorl)]%

e They define their own colour names with the command \pstVerb, and then use these names with
the argument fcol. For example:
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4. More options of \psSolid

\pstVerb{/hetre {0.764 0.6 0.204 setrgbcolor} def
/chene {0.568 0.427 0.086 setrgbcolor} def
/cheneclair {0.956 0.921 0.65 setrgbcolor} def
}%

And therefore:

fcol=0 (hetre) 1 (chene) 2 (cheneclair)

The 4 arguments colorl, color2, color3, color4 have default values:

1\psset{Decran=20,viewpoint=10 5 10,unit=0.5}
2\begin{pspicture}(-5,-5)(5,5)

3\psSolid[

4 fcol=0 (red) 1 (Aquamarine) 2 (Bittersweet)
5 3 (ForestGreen) 4 (Goldenrod)

6 13 (GreenYellow)

7 40 (Mulberry),

8 object=cube,mode=3]%

9\end{pspicture}

1\psset{Decran=20,viewpoint=10 5 10,unit=0.5}
2\begin{pspicture}(-5,-5)(5,5)

3\psSolid[

4 fcol=0 (red) 2 (Lavender) 3 (SkyBlue) 11 (LimeGreen) 12 (OliveGreen),
5 object=cylindre,

6 h=4,
7 ngrid=4 10](0,0,-2)
g \end{pspicture}

The choice of the faces to be coloured can be specified with some PostScript code,
fcol=48 {i (Black) i 1 add (LimeGreen) i 2 add (Yellow) /i i 3 add store} repeat

which will alternately colour the faces in black, green and yellow.
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4.8. Nuances of transparency

1\begin{pspicture}(-3,-3)(3.5,2.5)
2\psset{Decran=7.5,viewpoint=10 10 5}
3\pstVerb{/iface 0 store}%
4\psSolid[

5 fcol=48 {iface (Black)

6 iface 1 add (LimeGreen)

7 iface 2 add (Yellow) /iface

g iface 3 add store} repeat,

9 rl=4,r0=1,

10 object=tore,

11 ngrid=8 18,

12 RotY=30]

13\end{pspicture}

When the option hue is activated, the faces of the solid are coloured with the nuance of the rainbow colours.

1\begin{pspicture}(-3,-2.5)(3,2.5)

2\psset[pst-solides3d]{viewpoint=50 50 50,Decran=40,lightsrc=50 20
le2}

3\psSolid[rl=5,r0=1,object=tore,ngrid=16 18,hue=0 1]%

4\end{pspicture}

4.8. Nuances of transparency

The key value opacity=k with k € Rand 0 < k£ < 1, allows you to define the level of opacity.

Within jps code, we use an equivalent expression k setfillopacity. The last expression finds its applica-
tion in the option fcol. For example the instruction, fcol=0 (.5 setfillopacity yellow), which defines
the face with the index number 0, sets it to yellow with an opacity of 50%.

4.9. Definition of grating

The user can specify the grating of the solid with the option ngrid within the command \psSolid.

For the objects cube, prisme, prismecreux, the syntax is ngrid=n; where n; represents the number of
vertical gridlines.

For the objects cylindre, cylindrecreux, cone, conecreux, tronccone, troncconecreux, the syntax is
ngrid=n; no where n; is an integer greater or equal to 1 (2 for tore) representing the number of the
vertical gridlines, and ns is an integer representing the number of divisions on the circle.

For the object sphere, the syntax is ngrid=n; ng where n; is an integer, representing the number of divi-
sions on the vertical axis, and n is an integer representing the number of divisions on the circle horizontally.

For the object tore, the syntax is ngrid=n; ng where n; and ngy are integers.

Here are some examples:
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4.9.1. The cube

For the first example, the grid is fixed to 4 x 4 facettes/faces and the command is the following:

\psSolid[a=8,0bject=cube,ngrid=4,fillcolor=yellow]%

In the second example, the face grid is set to 3 x 3 and the colours of the faces are different. We use the

package arrayjob to easily save the colours:

\newarray\colors

\readarray{colors}{%
Apricot&Aquamarine%
etc.}

The list of the colours is given by the command:

\edef\colorfaces{}%

\multido{\i=0+1}{67}{%
\checkcolors(\1i)
\xdef\colorfaces{%
\colorfaces\i\space(\cachedata)\space}

}

One sets up: fcol=\colorfaces. The gridded cube now is called with:

\psSolid[a=8,0bject=cube,ngrid=3,%
fcol=\colorfaces,
RotY=45,Ro0tX=30,RotZ=20]%

The option grid suppresses the drawing of the gridlines.

40
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4.9.2. Sphere

1\begin{pspicture}(-3,-3)(3,3)

2\psset{viewpoint=50 50 20 rtp2xyz,Decran=50,lightsrc=viewpoint}
3\psset{colorl=cyan,color2=red}

4\psSolid[

5 fcol=251 (OliveGreen) 232 (colorl) 214 (color2),

6 Object=sphere,

7 ngrid=16 18,

8 RotX=180,RotZ=30]%

9\end{pspicture}

1\begin{pspicture}(-3,-3)(3,3)

2\psset{viewpoint=50 50 20 rtp2xyz,Decran=50,lightsrc=viewpoint}
3\psset{colorl=cyan,color2=red}

4\psSolid[

5 action=drawx,

6 Tfcol=0 (OliveGreen) 2 (colorl) 3 (color2),

7 object=sphere,

8 ngrid=4 4,

9 RotX=180,RotZ=30]%

10 \end{pspicture}

4.9.3. Cylinders

1

2\begin{pspicture}(-3,-4)(3,4)
3\psset{viewpoint=50 50 20 rtp2xyz,Decran=50,lightsrc=viewpoint}
q 4\psset{colorl=cyan,color2=red}
™~ d 5\psSolid|[
6 Tfcol=0 (OliveGreen) 2 (colorl) 3 (color2),
7 h=5,r=2,
S~ L 8 object=cylindrecreux,
9 ngrid=4 30,
10 RotZz=30
SN~ L1 11](0,0,-2.5)
12\end{pspicture}
L] LY
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1\begin{pspicture}(-3,-4) (4,4)

2\psset{viewpoint=50 50 20 rtp2xyz,Decran=50, lightsrc=
viewpoint}

3\psset{colorl=cyan,color2=red}

4\psSolid[

5 action=drawx,

6 fcol=0 (0liveGreen) 2 (colorl) 3 (color2),
7 h=5,r=2,

8 object=cylindre,

9 ngrid=2 12,

10 RotY=-20

1](0,0,-2.5)

12\end{pspicture}

4.9.4. Torus

1\begin{pspicture}(-3,-2)(3,2)

2\psset{viewpoint=50 50 30 rtp2xyz,Decran=25,lightsrc=viewpoint}
3\psSolid[rl=2.5,r0=1.5,

4 object=tore,

5 ngrid=4 36,

6 fillcolor=green!30,

7 action=drawx*x*]%

s \axesIIID(4,4,0)(5,5,4)

9\end{pspicture}

1\begin{pspicture}(-3,-2)(3,2)

2\psset{viewpoint=50 50 30 rtp2xyz,Decran=25,lightsrc=viewpoint}
3\psSolid[rl=3.5, ro=1,

4 object=tore,

5 ngrid=9 18,

6 fillcolor=magenta!30,

7 action=drawx*x*]%

g8 \axesIIID(4.5,4.5,0)(5,5,4)

9\end{pspicture}

4.10. The modes

For some solids, there are certain gratings predefined. We can setup the key values to mode=0, 1, 2, 3
or 4 which allows to have some some gratings from very coarse mode=0 up to very fine mode=4.

This permits us to have a draft version of a solid with mode=0 (fewer calculations) and then refine it with
mode=4 for the final version.
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4.11. Truncate a solid’s vertices
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4.11. Truncate a solid’s vertices

The option trunc allows us to truncate a solid’s vertices either globally or individually. This option uses the
key trunccoeff (value 0.25 by default) which indicates the ratio & used for the truncation (0 < k£ < 0.5).

e trunc=all truncates all the vertices;

e trunc=0 1 2 3 truncates the vertices 0, 1, 2 and 3.

(L)

N

N

(L)

N
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1\psset{viewpoint=50 50 30 rtp2xyz,Decran=25,lightsrc=viewpoint}
2\begin{pspicture}(-3,-2)(2,2)

3\psSolid][

4 action=draw,

5 object=cube,

6 Rotz=30,

7 trunccoeff=.2,

8 trunc=alll%

9\end{pspicture}

1\psset{viewpoint=50 50 30 rtp2xyz,Decran=25, lightsrc=viewpoint}
2\begin{pspicture}(-3,-2)(2,2)

3\psSolid[action=draw,

4 object=cube,

5 RotZ=30,

6 trunccoeff=.2,

7 trunc=0 1 2 3]%

g \end{pspicture}
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4.12. Hollowing out a solid’s faces

We call hollowing by the ratio k an operation, which for a given face with the center G, executes a dilation on
that face with the ratio k, then divides the original face with using this new face.

For example, a cube with a hollow of its top face with a ratio of 0.8:

The option affinage allows us to hollow a solid’s faces either globally or individually. This option uses
the key affinagecoeff (value 0.8 by default) which indicates the ratio £ used for the hollow (0 < £ < 1).

e affinage=all hollows all the faces;
e affinage=0 1 2 3 hollows the faces 0, 1,2 and 3;

When a face is hollowed out, the default behaviour suppresses the resulting central face. However, the
option affinagerm allows us to conserve that central face.

When we conserve the centre face, it is—by default—drawn with the same colour as the original. The
option fcolor permits to specify another colour.

1\psset{unit=0.5}
2\begin{pspicturex}(-5,-4)(6,5)
3\psSolid[object=cube,

4 fillcolor=cyan,

5 incolor=red,

6 hollow,
7 affinage=0]
g\end{pspicturex}

1\psset{unit=0.5}
2\begin{pspicturex}(-5,-4)(6,5)
3\psSolid[object=cube,

4 fillcolor=cyan,

5 affinagecoeff=.5,

6 affinagerm,

7 fcolor=.5 setfillopacity Yellow,
8 hollow,

9 affinage=all]

o\end{pspicturex}
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4.13. Chamfering a solid

4.13. Chamfering a solid

1\psset{unit=0.5}
2\begin{pspicturex}(-4,-4) (4,4)
3\psSolid[object=cube,

4 a=h,
5 fillcolor=red]
6 \end{pspicturex}

1\psset{unit=0.5}
2\begin{pspicturex}(-4,-4)(4,4)
3\psSolid[object=cube,

4 a=h,

5 fillcolor=red,

6 chanfrein,

7 chanfreincoeff=.6]
g\end{pspicturex}

The option chanfrein allows us to chamfer a solid. This option uses the key chanfreincoeff (value 0.8
by default) which indicates the ratio k£ with (0 < & < 1). This ratio is the one of a centre dilation with the

centre in the middle of the chosen face.

C
C

4.14. The option transform

1\psset{unit=0.5}
2\begin{pspicturex}(-4,-4) (4,4)
3\psSolid[object=dodecahedron,

4 a=5,
5 fillcolor=cyan]
6 \end{pspicturex}

1\psset{unit=0.5}
2\begin{pspicturex}(-4,-4)(4,4)
3\psSolid[object=dodecahedron,
4 