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» Courses of Geometry,
Tools of dynamic geometry

» Typical tasks for demonstration
via dynamic geometry

» Modelling of curves (de
Casteljau, de Boor
algorithms)

» Modelling of surfaces and
typical problems (surfaces of
revolution, intersection of
surfaces, helicoidal
surfaces, envelope surfaces)
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Courses of Geometry

vVvyyy

Mathematics for six faculties or institutes

19 courses of geometry
Modernisation and increasing of electronic support
http://geometrie.kma.zcu.cz/

Oddéléni Geometie - Katedra matematiky 20U

Pracovnici
Koniakt

Materidly pro

i gsometsc km . c2findex. hp v content view Rl 279/

ZAPADORESKA UNNERZIA Y PLII
FAKULTA APLIOVANICH VED

oK MAzcuce
KATEDRA MATEMATIKY -
e/ Mateily pro studety / Matrily podie pedmt / APG1

APLIKACE GEOMETRIE |

Harmonogram vyuky

Program pro LS 2009/010, podmirnky k udéleni zépotu a ke slozeni zkousky -

Stihnout 69.01 kB [application/pdf]
Minkowského suma

Promitané materid 1out 1.01 MB [application/pd]

Voroného diagramy
Slajdy k prednasce. - Stihnout 440.23 kB [application/pdf]

Kinematick geometrie

Promitané slajdy a soubory pro tvorbu obrizki - Stinout 274.96 kB
[application/x-zip-compressed]

Teorie offseti

Shajdy k prednice. - Stihnout 2.41 MB [application/pdf]
Epipolirni geometr

Slajdy k pednasce

ifi0u1 4.15 MB [application/vnd ms-powerpoint]

- Seilhnout 778.52 kB [application/pdf]
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Tools of Dynamic Geometry

Cabri, Sketchpad, Cinderella, GeoGebra, Mathematica,
Maple, RhinoCeros, ... J
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Modelling of Bézier Curves

Bézier curve given by four control
points Py, Py, P», P;

The de Casteljau Algorithm

method for evaluating the point on a
Bézier and rational Bézier curve
corresponding to the parameter value
te€(0,1)

» Linear interpolation to obtain
three new points

Qo(t)=(A—-t)P+th
Qi) =1-t)P+tP
Qt) =(1—-t)P +1tPs

» Linear interpolation to obtain
two new points
Ro(t) = (1 =t)Qo +1 Q1
Ri(t) = (1 -1)Q1 +1Q2

» Final calculation of the curve
point
X(t)=(1—-t)Ry+tRy
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Modelling of Curves
The De Boor Algorithm

www.KMA.zcu.cz

Evaluation of points on a B-spline curve and NURBS curve

0051
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Surfaces of Revolution

Intersection of surface of revolution and plane
Construct the intersection of surface of revolution and plane o

» choice of auxiliary plane v : o || 7

» line h: the intersection of the
plane « and o

» circle k(.S, r): the intersection of
the plane « and surface of
revolution

» points X, Y intersection of h and
k

» choice of new plane o/
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Surfaces of Revolution

Intersection of surface of revolution and plane
Construct the intersection of surface of revolution and plane o

/ » choice of auxiliary plane a: « || 7

o > line h: the intersection of the
r plane « and o

% | » circle k(.S, r): the intersection of

the plane a and surface of
revolution

» points X, Y: intersection of h and
k

» choice of new plane o/
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Intersectin of Elementary Surfaces

Intersection curve of two cones
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Envelope Surfaces

The characteristic curve

Let us a one-parametric system «(¢) of surfaces. Envelope surface of this
system is the surface which contacts every surface of «(t) along a curve k(t).
This contact curve is called the characteristic curve of the system.
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Envelope Surfaces generated by revolution of a
surface of revolution The characteristic curve

» Construction of auxiliary sphere

x which contacts « along k.

» Construction of characteristic
curve c of the sphere .

» Intersection points X = kNec.

» Construction of new auxiliary
sphere.

L
<
[

v\

/N
/ |
/

/
/
/

/
/
/

/
/
A Gentle Introduction to Geometric Modelling via Dynamic Geometry. 2010 10/ 11



Thank you for your attention J
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