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Boolean Value =

AvComp = false
List
Avinst = {“SetPointSize{A_
Avinst2 ={}
MNumber
tag =1
Point
-~ @ A=(1.65,-1.76, 2.2)
Y AE ={1.65, 2.2)

@ A =(401,22)
@ A, =(1.65-176)

Polygon
Text
Av3D="A"
AvA ="A_{xy}"
AvB="A_z"
A.Uc P
AvD ="
AvElev="4_e"
AvExternalFace = “"

AvFPcir=""
AvFPsort ="
AvFaProj=""
AvFadj=""
AvinternPt =*"
AvinternPtNb = "
AvinternRec = **
AvMin Seg ="
AvMin SegFa ="
AvNm = 5"
AvOneFacePt = “"
AvOneFaceRec = *"

B

AvFP ="" i

LILI

10 4

2nd ¢
Point

click: ]

fin elevation vie

24

PW

A
®

Pointin 3D

Input |

oo
o)




7" Minkowski Sum blank.ggh

File Edit View Options Tools Window Help

A
®

K

)
- o ”""”':’-J

D)

©

V)

)

=0/ IAN

a=2
LT,
-

2|

u\

]

/-"':,
* Algebra

X

* Graphics

+ 3 4|4
X

¥ Graphics 2

¥ 3D Graphics

L =]

mE Q=

LI B+lichs

L Hf

[allce o=

Boolean Value =

AvComp = false
List
Avinst = {“SetPointSize{D_
Avinst2 ={}
MNumber
tag =1
oint
A=(1.65, -1.76, 2.2)
AE ={1.65, 2.2)
J'-\z ={4.01,2.2)
Aw ={1.65, -1.76)

B=(3.44, -4.05, 1.89)
B‘E =1{3.44, 1.89)
Bz= (5.9, 1.89)
B_ ={3.44, -4.05)
xy
C =(5.02, -1.6, 3.43)
Ce =15.02, 3.43)
'Cz = (6.53, 3.43)
-:2’qr = (5.02, -1.6)
D=(3.73,-2.2, 5.92)
D‘E =(3.73,5.92)
Dz =(5.83, 5.92)
Dw ={3.73,-2.2)
Paolygon
Text
A'U'3D = uDu
AvA="D_{xy}"
AvB="D_z"
AvC ="
AvD ="

A
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Boolean Value =
AvComp = false

List
Avinst = {“If AvComp, SetV
Avinst2 ={}
Face1 ={”DH| "B”}

Mumber

tag =1

2
=
=

A=(1.65,-1.76, 2.2)
A_=(165,2.2)

A =(4.01,22)
A =[1.65,-1.76)
xy

B ={(3.44, -4.05, 1.89)
B_=(3.44,1.89)

B_ =(3.44, 4.05)
=y

C=(5.02, 1.6, 3.43)
C, =15.02,3.43)

C,=(6.53,3.43)
C,, = (6:02,-1.6)

D=(3.73,-2.2, 5.92)
D, =(3.73,5.92)

D,=(5.83,592)
D ={3.73,-2.2)
Ry

19 000 000 O P0G O SO

2
~
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Text

Av3D = sp &
4 | | 4

B,=(5.9,1.89) |
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Add point to face

B

Define a facee by linking
points (points can be
selected in"glan, in 3D or in

N—

algebra view
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Boolean Value =]

AvComp = true
List
Avinst = {“If{AvComp, SetV
Avinst2 ={}
Facel ={“DHr ”BHr I-IC!I}
Mumber
tag=2
oint
A=(1.65 -1.76, 2.2)
AE ={1.65, 2.2)
J'-\z =(4.01,2.2)
Aw ={1.65, -1.76)
B=(3.44, 4.05, 1.89)
B13 ={3.44,1.89)

B, = (3.4, 4.05)

C=(5.02, 1.6, 3.43)
C_=(5.02,3.43)

C,=(6.53,3.43)
C,,=(5.02,-16)

D=(3.73,-2.2, 5.92)
D, =(3.73,5.92)

D,=(5.83,592)
D ={3.73,-2.2)
xy

el BN B N N OB N N N N N R N N N N

alygon

- @ F1=111

@ Fel=205

@ M =472
Text

el AW3D="D" -
A4 | I 3

B,=(5.9,1.89) -

Close the
again on

polygon by cIi_c_

the 1st point
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Boolean Value =

AvComp = true
List
Avinst = {“If AvComp, SetV
Avinst2 ={}
Fﬂce" ={”DHr I‘B"r HC!I}
Face2 = [°D", “C”, “A"}
Face_3 ={”DHr I‘B"r IlA!I}
Faced = [A”, “C”, “B"}
MNumber
tag=5
oint
A=(1.65,-1.76, 2.2)
AE =(1.65, 2.2)

A =(1.65,-1.76)

B ={(3.44, -4.05, 1.89)
B_=(3.44,1.9)

B,=(5.9,1.89)
B =(3.44, -4.05)
xy

C=(5.02, 1.6, 3.43)
C_=(5.02,343)

€,=(6.53,3.43)
c,, = (5.02,-1.6)

D={3.73,-2.2, 5.92)
D,=(3.73,5.92)

D,=(5.83,5.92)
D ={373,22)
xy

alygon
@ F1=111

el BN BE N N B N N N N N N N N N R b

A =(4.01,22) —_
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Add Face to Polyhedra

polygon with 1 letter before the number

¥ 3D Graphics

W@ Q= (o

Boolean Value =
AvComp = true 10 4

- List
= Avinst = {“If AvComp, SetV
Avinst2 ={}
Fﬂce" _{IIDH I|B.'| HC!I} 8'
Face2 = {“D", “C", “A™}
Face_3 {IIDH I|B'| IlA!I}
Faced = [“A", “C", “B"}
- Number g
foe tag="5

Point

Palygon
F1=1.11 44
F2=0.9
F3=1.99
F4=4.01
Fe1=205 24
Fe2=4.97
Fel=3.65
Fed =1.63

=472 ,
f2=5.00 = d
3=6

4=454

/0000000000 OS
=
ta

Ay3D="D"
AvA="A"
AvB="D_z"
A -_ _4 -
AyD ="
AvElev="D_e"
AvExternalFace = “"
AyFp =57 -61

- AVFPcir=""
- AL e nrk — WY %
4 | | »

o

Bring all thes
in a polyhed
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e faces
ron
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Boolean Value =
AvComp = true 10 4
List
Avinst = {“NbFa1=Lengthil
Avinst2={}
FaNm1 = {“Face1™} ER
Face1={"D", “B", “C"}
Face? ={”DH| ucﬂr I!A!I}
Face3={"D", “B", “A"} G 1
Face4={”A"‘,”C"‘r"B"} a4 De ODZ
- @ Polyhedron1 ={4.72}
MNumber
NbFa1=1 oL A .
polytag = 1 41 . by clicking on faces in
tag=>5 e Qe
Point . .
Polygon plan, in 3D orin
F1=1.11 2] . B ]
E;_saTnangleH Polygon Zip(Object(a "w"}, 3, Face1) algebra view.
F4=4.01
fe2- 497 T o N =% : : :
Fe3=3.65
Fed =1.63 A =y
M=472 -2 -2
f2=5.09
f3=6
f4=454

- 900000000000
E=§
s
£

Av3D=“NbFa1”

AvA ="Facel™

AvB = “Polyhedron1”
AvC = -6

AvD_uI'J
ArrCloar — 6Dl X
dl I 4
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Boolean Value

AvComp = true 104
List

Avinst={}

Avinst2={}

FaNm1 = {“Face2", “Face3”, “Faced4”, “Face1"} g

Face1={“D", “B", “C"}

Face2 = (D", “C”, “A"} ;

Face3={“D", “B", “A"} 5 -

Face'4'={llﬁ\.'|r I.IcﬂrIIB!I} 6' De .
@ Polyhedron1 = {5.09, 6, 4.54, 4.72} |f you C|ICk on a face
MNumber

o) " already included it is

tag=5

o & z removed, (on/off)

|»

F"CI|]|I'QOI"I 24
F1=1.11 2]

F2=09
F3=1.09
Fa=4.01
Fel=2.95 - . ; I 5 0 2 4 B
bel- 490 So you can cha nge

Fe3=3.65

Fed = 1.63
=472 -2
2=5.08
3=6
4=454

your mind.

/0000000000 OS
=
-

Av3D=“NbFa1”
AvA ="Facel™
AvB = “Polyhedron1”
A — .a e
AyD ="

AvElev="D_e" Ll

.




" Minkowski Sum blank.ggh
File Edit View Options Tools Window Help

A
®

R AL DO

)
o ”"J"_'-J

of

A
oy

2l <&

7|

'J

%d::2|%|&|

* Algebra _|

* Graphics ¥ Graphics 2

EE T

WEO=E l—|

[alce]

|»

Boolean Value
AvComp = true
List
Avinst={}
Avinst2={}
FaNm1 = {“Face2”, “Face3”, “Faced”, “Face1"}
Face1={“D", “B", “C"}
Face? ={”Dﬂr ucﬂr I!A!I}
Face3={“D", “B", “A"}
Face4={”h"‘, ucﬂr ”B”}
@ Polyhedron1 = {5.09, 6, 4.54, 4.72}
MNumber

NbFa1=4 [List Polyhedron1: Zip(

polytag =1

tag=5
Point
Palygon
F1=1.11
F2=0.9
F3=1.99
F4=4.01
Fe1=205
Fe2=4.97
Fel=3.65
Fed =1.63
=472
f2=5.09
fi=6
f4=4.54

- 900000000000
E=§

Av3D=“NbFa1”

AvA ="Facel™

AvB = “Polyhedron1”

A.Uc_ un

AyD ="

AvElev="D_e" Ll

Palygonia), a, Zip(Zip(Object{a), a, Object(b)), b, FaNm1):||
B b}
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- Boolean Value

AvComp = true
List
Avinst={}
Avinst2={}
FaNm1 = {“Face2", “Face3”, “Faced”, “Face1"}
Face? - (0", “C”, 4"
Face3={“D", “B", “A"}
Faced ={HA.‘II ”C”r ||B.-|}
@ Polyhedron1 = {5.09, 6, 4.54, 4.72}
MNumber
NbFa1=4
polytag =1
tag=5
Point
Palygon
F1=1.11
F2=0.9
F3=1.99
F4=4.01
Fe1=205
Fe2=4.97
Fel=3.65
Fed =1.63
=472
f2=5.09
fi=6
f4=4.54

- 900000000000
E=§

Av3D=“NbFa1”
AvA ="Facel™
AvB = “Polyhedron1”
AVC= un

AyD ="
AvEley="D_e"

| AuCitarnalacs — &m

-

[rlic=]

2L
E—a g polar polyhedron

¥ 3D Graphics

[ |

QE e o [

10 4

Create tp_

e polar

polyhedron by
clicking en "polar
polyhedron" tool and
then on the list of
faces names (not the
list of fai:-es).

Be patien

cernnds

5

t. Tables

are created and it
takes several

]nput:l




" Minkowski Sum blank.ggb = |E||£|

File Edit View Options Tools Window Help

) % ] = o
BN ERANE BRI NN =T
= fliohen 2|~ Graphics Zl| ™ €| polar polyhedron X[ [~ 3D Graphics
:" ;'lﬁ"l Wl D= | | listoffaces names L e icRl>=a==lo=]
Boolean Value =
AvComp = true 104
List

Avinst = {“SetLineThickness{1,0}", “SetLineThickn
Avinst2 = {* Repeat(NbPt1,Execute(Avinst)) "}

ST | The pofar polyhedron is
e (i § é E) created, visible in 3D, with
mLay .(3 - i) ’ e polar faces and polar pointg
RSEE a labeled.]

Fat = {{“D", “C", “A”}, {*D", "B", “A"}, {“A”, “C", “B
FaNm1 = {“Face2", “Face3”, “Faced4”, “Face1”} .
i A o i Z All these objects are
2.
e

Face2 = [“D", “C", “A"}

"R R 2_ -
ol T geogebrna lists and can be
V. 5 40 — manipulated and edited.
PF1 = i3 54 5 5 3 o -4 2 Dl 2 4 B
1. 2 7 4
51 . : The paraboloid plays no role
PFshortl = = Ret]
i 01 in the algorithm and is just

Padj1 = {{{4, 2}, {2, 3}, {3, 1}}, {{4, 4}, {3, 3}, {1, 2}}, = . .
PolFa1 = {14.64, 24.68, 53.74, 89.68} 2] ! here as.an illustration.
PolFaLabel1 = [“A", “B”, “C", “D"}

PolPt1 = {{-0.62, 5.5, 8.49), {-2.18, -1.84, -1.84), (-0.3
PolPtLabel1 = {%2", “3", 54", %"}

Polyhedron1 = {5.09, 6, 4.54, 4.72} el
Pt1 = {(1.65, -1.76, 2.2), (3.4, 4.05, 1.89), (5.02, 1.6

»

]

Input: I_
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Boolean Value
AvComp = true

List
Avinst = {“SetLineThickness{1,0}", “SetLineThickn
Avinst2 = {* Repeat(NbPt1,Execute(Avinst)) "}

1
1
ER: =
1
?
FPsortl = ( )
4 2

Fat = {{“D", “C", “A™}, {“D", “B", “A"}, {“A", “C", “B
FaNm1 = {“Face2”, “Face3”, “Faced4”, “Face1”}

Face1={“D", “B", “C"}
Face? = {“D", “C", “A"}
Face3l={“D", “B", “A"}
Faced = [“A", “C", “B"}

-

s NNN
WA Ly SN W

WhaH R B

List Falm1 ]

1
?
PF1 = 1
1

PFshortl =

Padj1 = {{{4, 2}, {2, 3}, {3, 13}, ({4, 4} {3, 3}, {1, 2}},
PolFa1 = {14.64, 24.68, 53.74, 89.68}

PolFaLabel1 = {A”, “B", “C”, “D"}

PoIPt1 = {{-0.62, 5.5, 8.49), (-2.18, -1.84, -1.84), (-0.3
PolPtLabel1 = {*2”, “3", “4”, “17}

Polyhedron1 = {5.09, 6, 4.54, 4.72}

Pt1 = {(1.65, -1.76, 2.2), (3.44, -4.05, 1.89), (5.02, 1.6+
fips MU : |

]

To get the Minkowski Sum of
the projedtion of the
polyhedrgn with the
projection of its polar, click
on the tool "Minkowski Sum"
and then on the list of names

of the polyhedron.

Input: I_
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Boolean Value =
AvComp = true 10 Scale1 =0
List .
Avinst = {“SetPointSize{OneFacePt1,1)", “SetColor ExternalFacedl = 1 2|
Avinst2 = {* Repeat{NbFa1,Execute(Avinst)) "}
TR 8l *
s 1 2 27 4
B 1 2 3 2
22 3 4 &4
FPcirt = {{{2, 1}, {3, 3}, {4, 4}, {2, 13}, {1, 1}, {3, 2}, £
1 3 1 =
FPsortl = i g ; N
4 23 & .. . .
i Pt S o ol This is the projection of the
FaNm1 = {“Face2”, “Face3", “Faced”, “Face1"} | Khed 4
FaProj1 = {0.9, 1.99, 4.01, 1.1} i) olar po edron
Face1={"D", “B", “C"} List FaNm‘I] p p V
Face2 = [D", “C”, “A"} IZ
Face3 ={D", “B", “A"}
Faced = {“A", “C", “B"} : : 1 : ; .
- Fadjt ={{{2, 1}, {3, 3} {4, 4% {1, 1, {3, 2}, {4, 43}, ¢ 2 o % 2 q 2 g g
-~ @ InternPt1 = {{{{3.44, -4.05, 0), {3.44, -4.05, 0}, (5.02, -
InternPtNb1 = {2}
- @  InternRec1 = {{0, 0, 0}} =l Ep
- MinSeg1 = {{{{1, 2}, {2, 3}, {1, 3% {3, 13} {1, 41 {1
- MinSegFat = {{{1, 3} {1, 31}, {1, 4}, {3, 43}, {{1, 2},
- @ OneFacePt1 = {{(1.65, -1.76, 0), (1.65, -1.76, 0), {5.0:
- @ OneFaceRec1 = {0, 0,0} 4 ”
1 2.3 7 Bl 4
2 2 3 1
BEl:=
1 ? 3 4 .. . .
1374 5 This is the Minkowski Sum
{193y _ ]
il i ] 2 A ﬂ_I
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BEa LIl fslick Bl S WE OE B 0 E 8
Boolean Value =
AvComp = true 10 4 Scalel =015
List
Avinst = {“SetPointSize{OneFacePt1,1)", “SetColor Externalf
Avinst2 = {“ Repeat(NbFa1,Execute(Avinst)) "} Number Scale1 i
TR 8l *
s 1 2 7 4
B 1 2 3 2 .
Fadd 5 You can change the relative
FPcirt = {{{2, 1}, {3, 3}, {4, 4}, {2, 13}, {1, 1}, {3, 2}, 93 £
Ak = scale of both projections
FPsortl = al
1 3 2
4D 3 4
Fal={{“D", “C”, “A"}, {*D", “B”, “A"}, {“A", “C”, “B
FaNm1 = {"Face2", “Face3”, “Faced”, “Face1™} 4
FaProj1 = {0.65, 1.44, 2.89, 0.8} i) 21
Face1 ={”DH| uBnI ncn} £
Face2 = {“D”, “C", “A"} b
Face3 = [“D", “B", “A"} /{
FECE“={”1"-\"| uc.-ul "B"} . . T T @:‘ T
- Fadjt ={{{2, 1}, {3, 3} {4, 415 {1, 11, {3, 2}, {4, 43}, ¢ -2 0 4 E 2 g
- @ InternPt1 = {{{(3.4, -3.84, 0), (2.87, -3.51, 0), (4.21, 1
internPtNb1 = {2}
@ InternRec1 = {{1.55, 0.86, 1.29}} o 5
- MinSeg1 = {{{{1, 2}, {2, 3}, {1, 3 {3, 1} {1, 41 {1
- MinSegFat = {{{1, 3} {1, 31}, {1, 4}, {3, 43}, {{1, 2},
-~ @ OneFacePt1={{{1.31, -0.67,0),(1.35, -1.56, 0), (4.2"
- @ OneFaceRec1 = {2.54, 1.63, 2.03} a4
19 3 7 Ea
- 2 2 3 14
ot i I - e |
1. 2 7 4 6 -
[123) . B
il i ] 2 A ﬂ_I
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X
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 (Graphics 2
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* 3D Graphics
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Boolean Value
AvComp = true
List
Avinst = {“SetPointSize{OneFacePt1,1)", “SetColor
Avinst2 = {* Repeat(NbFa1,Execute(Avinst)) "}
I 3 .4
1 2 7 4
ERL.=
1 2 3 2
T2 3.4
FPeirt = {{{2, 1}, {3, 3}, {4, 4}, {2, 11}, {1, 1}, {3, 2},

{ 4
4 F da
FPsortl = i g ;

4 2 3

Fat = {{*D", “C", “A"}, {“D", “B", “A"}, {“A", “C", “B
FaNm1 = {“Face2”, “Face3l”, “Faced”, “Face1”}
FaProj1 = {0.65, 1.44, 2.89, 0.8}
Face1={“D", “B", “C"}
Face? = {“D", “C", “A"}
Face3l={“D", “B", “A"}
Faced = [“A", “C", “B"}
Fadjt = {{{2, 1}, {3, 31, {4, 41}, {1, 1}, {3, 2}, {4, 43},
- @ InternPt1 = {{{(0.27, -2.03, 0), (-0.25, -1.69, 0), {1.08,
InternPtHb1 = {2}
- @ InternRec! = {{1.55, 0.86, 1.29}}
-0 MinSegt = {{{1, 2} {2, 3}, {{1. 3% {3, 11, {1, 4},
MinSegFat = {{{{1, 3} {1, 3}, {1, 4}, {3, 4}, {1, 2},
OneFacePt1 = {{(-1.82, 1.15, 0}, (-1.78, 0.26, 0), (1.0¢
OneFaceRec1 ={2.54, 1.63, 2.03}
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Boolean Value
AvComp = true
List
Avinst = {“SetPointSize{OneFacePt1,1)", “SetColor
Avinst2 = {* Repeat(NbFa1,Execute(Avinst)) "}
I 3 .4
1 2 7 4
ERL.=
1 2 3 2
T2 3.4
FPeirt = {{{2, 1}, {3, 3}, {4, 4}, {2, 11}, {1, 1}, {3, 2},

{
4 3 1
e ¢, B R
FPsortl = R
4 2 3
Fat1={{"D", “C", “A™}, {"D", “B", “A"}, {"A", “C", "B
FaNm1 = {“Face2”, “Face3l”, “Faced”, “Face1”}
FaProj1 = {0.65, 1.44, 2.89, 0.8}
Face1={“D", “B", “C"}
Face? = {“D", “C", “A"}
Face3l={“D", “B", “A"}
Faced = [“A", “C", “B"}
Fadjt = {{{2, 1}, {3, 31, {4, 43}, {1, 13, {3, 2}, {4, 43},
- @ InternPt1 = {{{(0.51, -0.45, 0), {-0.29, -0.33, 0), {-0.53
: InternPtHb1 = {4}
- @ InternRec! = {{1.29, 2.03, 1.63}}
MinSeg1 = {{{{1, 2}, {2, 33}, {1, 35 {3, 1 {1 41, {1
MinSegFat = {{{{1, 3} {1, 3}, {1, 4}, {3, 4}, {1, 2},
-~ @ OneFacePt1 = {{{-0.25, -1.69, 0), {0.27, -2.03, 0), (1.6
- @ OneFaceRec1 = {1.55, 2.54, 0.86}
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