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”Classical” mathematical institutes

Collections of mathematical models

Influence of Felix Klein

Martin Luther Univ. ∼ 500
objects

Concrete Mathematical
Surfaces

Modells made by gypsum
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Tangent variety of the twisted cubic

Affine twisted cubic

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

2 Tangent variety:
x = t+ u, y = t2 + 2tu, z = t3 + 3t2u

3 Implicit form:
F = 3x2y2 − 4x3z − 4y3 + 6xyz − z2

4 (obtained by elimination)
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Mathematica

F = 3x2y2 − 4x3z − 4y3 + 6xyz − z2

1 Mathematica
rendering

2 implicit plot

3 polygonal meshes
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Examples of visualizations II

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

- S. Endraß a.o.: Surf, http://surf.sourceforge.net.
Raytracer for algebraic surfaces for static images.

- H. Hauser: Animation von Flächen,
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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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.

P. Schenzel On implicit surfaces



RealSurf
Modeling

Examples of visualizations II

- G. Fischer (Hrsg.): Mathematische Modelle – Aus den
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RealSurf I

C. Stussak: Echtzeit-Raytracing algebraischer Flächen auf der GPU, Diploma
Thesis, University Halle, http://realsurf.informatik.uni-halle.de.

Figure : RealSurf, including a gallery of predefined surfaces
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RealSurf II

Remark

Program RealSurf

Interactive visualization of algebraic surfaces

F =
∑

i,j,k aijkx
iyjzk ∈ R[x, y, z]

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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Modeling I

1 G = x2 + y2 + z2 − β2

2 F = (α2x2 − y2)(α2y2 − z2)(α2z2 − x2)− (1 + 2α)(x2 +
y2 + z2 − 1)3, α = 1

2(1 +
√
5)

Figure : G = 0 Figure : F = 0
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Modeling II

Generation of level sets F ·G+ γ = 0

Figure : γ = 0 Figure : γ = 0.07 Figure : γ = −0.07
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Modeling III

Intersections with offsets F 2 +G2 − γ = 0

Figure : γ = 0 Figure : γ = 0.48348 Figure : γ = 0.2
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Deformation of blow ups

Deformation of points: X = V (f, g) = {(a,±a), (2a, 0)}, f =
au2 + v2 − 2a2, g = (u− 2a)(u− a)

Figure : a = −1/2 Figure : a = 0 Figure : a = 1/2
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Deformation of equations

Deformation of points: X = V (f, g) = {(±1,±1)}, f =
u2 + ay2 − a− 1, g = au2 + y2 − a− 1, a 6= ±1

Figure : a = −1/2 Figure : a = 0 Figure : a = 1/2
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