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Affine twisted cubic

@ Affine equation:
x=t,y:t2,z=t3
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@ Affine equation:
x=t,y:t2,z:t3

© Tangent variety:
x=t+uy=t>+2tu z=1t+3t%u
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© Implicit form:
F = 3a2%y% — 4232 — 49> + 6ayz — 22
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Affine twisted cubic

@ Affine equation:
x=t,y=t2,z=t3
© Tangent variety:
r=t4u,y=t>+2tu,z=1t+3t%
© Implicit form:
F = 322%y% — 4232 — 43> + 6zyz — 22
© (obtained by elimination)
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Affine twisted cubic

© Affine equation:
m:t,y:tz,z:t?’
@ Tangent variety:
r=t+uy=1t>+2tu,z =13+ 3t
© Implicit form:
F = 322%y% — 4232 — 49> + 6zyz — 22
Q (obtained by elimination)
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F = 32%y% — 4232 — 49> + 6zyz — 22
© MATHEMATICA




F = 3$2'y2 — 4],'32,’ — 4y3 + 6myz _ zz
@ MATHEMATICA
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© polygonal meshes
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F = 32%y? — 4232 — 493 4 6ayz — 22

© MATHEMATICA
rendering

@ implicit plot
© polygonal meshes
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F =322y — 4232 — 49 + 6ayz — 22

© MATHEMATICA
rendering

@ implicit plot
© polygonal meshes
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- G. FISCHER (Hrsg.): Mathematische Modelle — Aus den
Sammlungen von Universitaten und Museen Bildbd: XII,129
S., 132 Fotos, Kommentarbd: VIII, 89 S., 90 Fig. Geb. im
Schuber. Vieweg, 1986.
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Examples of visualizations Il

- G. F1sCHER (Hrsg.): Mathematische Modelle — Aus den
Sammlungen von Universitaten und Museen Bildbd: XII,129
S., 132 Fotos, Kommentarbd: VIII, 89 S., 90 Fig. Geb. im
Schuber. Vieweg, 1986.

- S. ENDRASS A.0.: SURF, http://surf.sourceforge.net.
Raytracer for algebraic surfaces for static images.
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- S. ENDRASS A.0.: SURF, http://surf.sourceforge.net.
Raytracer for algebraic surfaces for static images.

- H. HAUSER: Animation von Flachen,
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P. Schenzel On implicit surfaces



REALSURF
Modeling

Examples of visualizations Il

G. FISCHER (Hrsg.): Mathematische Modelle — Aus den
Sammlungen von Universitaten und Museen Bildbd: XII,129
S., 132 Fotos, Kommentarbd: VIII, 89 S., 90 Fig. Geb. im
Schuber. Vieweg, 1986.

- S. ENDRASS A.0.: SURF, http://surf.sourceforge.net.
Raytracer for algebraic surfaces for static images.

- H. HAUSER: Animation von Flachen,
http://homepage.univie.ac.at/herwig.hauser, 2005.
Animated images made by POV-RAY - a free raytracer.

- G.-M. GREUEL A.O.: IMAGINARY,
http://www.imaginary2008.de, 2008.
Virtual museum with animated graphics, based on SURFER,
creates animated images in the background.
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C. STUSSAK: Echtzeit-Raytracing algebraischer Flichen auf der GPU, Diploma
Thesis, University Halle, http://realsurf.informatik.uni-halle.de.
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REALSURF |

C. STUSSAK: Echtzeit-Raytracing algebraischer Flachen auf der GPU, Diploma
Thesis, University Halle, http://realsurf.informatik.uni-halle.de.
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Figure : REALSURF, including a gallery of predefined surfaces
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Program REALSURF
@ Interactive visualization of algebraic surfaces
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@ Interactive visualization of algebraic surfaces
o ['= Zi,j,k aijkxlyjzk € Rz, y, 7]
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@ Interactive visualization of algebraic surfaces
o ['= Zuk aijkxiyjzk € Rz, y, 7]
o OPENGL-shading language for GPU-programming
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Program REALSURF
@ Interactive visualization of algebraic surfaces

o ['= Z”k aijkxiyjzk € Rz, y, 7]

o OPENGL-shading language for GPU-programming

@ requires NVIDIA-graphic cards series GEFORCE 7,8,. ..
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Program REALSURF

@ Interactive visualization of algebraic surfaces
o F=3% aijrzy’ 2% € Rlz, y, 2]

o OPENGL-shading language for GPU-programming

@ requires NVIDIA-graphic cards series GEFORCE 7,8,. ..
°

works proper for surfaces of degree < 13
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Q G=a2+9y>+22-p
O F (a x? —y )(ozzy2 —22)(a?2? — 2%) — (1 + 2a) (2? +

Figure : G =0
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Q@ G=r"+y" +22-p
9 F (a 22 — ) (a?y? — 22)(a?2? — 2?) — (1 + 2a) (2 +
v +22 =1 a=3(1+V5)

Figure : G =0 Figure : FF =0
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Generation of level sets FF- G +~v =10




Figure : v =0

Generation of level sets FF- G +~v =10




Generation of level sets FF- G +~v =10
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Figure : v =0

Figure : v =0.07
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Modeling Il

Generation of level sets FF- G +~v =10

Figure : v=10 Figure : v =0.07 Figure : v = —0.07

[m] = =

P. Schenzel On implicit surfaces



Intersections with offsets F2 + G? —y =0
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Figure : v =10
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Intersections with offsets F2 + G? —y =0

Figure : v =0 Figure : v = 0.48348
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Intersections with offsets F2 + G? —y =0

Figure : v =0 Figure : v = 0.48348 Figure : v=10.2
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Deformation of points: X =V (f,g) = {(a,+a), (2a,0)}, f =

au? +v? — 2a%,g = (u — 2a)(u — a)
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Deformation of points: X =V (f,g) = {(a,+a), (2a,0)}, f =
au? +v? — 2a%,g = (u — 2a)(u — a)

Figure : a = —1/2
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Deformation of blow ups

Deformation of points: X =V (f,g) = {(a,+a), (2a,0)}, f =
au? +v? — 2a%,g = (u — 2a)(u — a)

Figure : a = —1/2 Figure : a =0
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Deformation of blow ups

Deformation of points: X =V (f,g) = {(a,+a), (2a,0)}, f =
au? +v? — 2a%,g = (u — 2a)(u — a)

Figure : a = —1/2 Figure : a =0 Figure : a = 1/2
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Deformation of points: X =V (f,g) = {(£1,£1)}, f =
wtay?—a—1,g=au®>+y?> —a—1,a #+1
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Deformation of equations

Deformation of points: X =V (f,g) = {(£1,£1)}, f =
w? +ay? —a—1,g=au®+y* —a—1,a # *1

Figure : a = —1/2
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Competition of users during the exhibition IMAGINARY
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Competition of users during the exhibition IMAGINARY
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