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HEH

Eine Togliatti Quintik

Eugenio Giuseppe Togliatti bewies
bereits im Jahr 1937, dass es eine
Fliche vom Grad 5 (Quintik) mit
genau 31 Singularititen gibt — damals
Weltrekord!

1980 gelang es Arneau Beauville durch
eine interessante Beziehung zur
€| Codierungstheorie zu zeigen, dass eine
| Quintik nicht mehr Singularititen
besitzen kann. Dies heilt also, dass
Togliattis Weltrekord niemals mehr
verbessert werden kann!

Da es leider keinen Platonischen
Korper gibt, dessen Symmetrieebenen
man ausnutzen konnte, um eine Fliche
vom Grad 5 in Anlehnung an Kummers
Quartik und Barths Sextik zu
konstruieren, besitzt die abgebildete
I Quintik mit 31 Singularitdten nur
weniger Symmetrie, ndmlich die
Symmetrie eines ebenen Fiinfecks.

Auch diese Gleichung hat Wolf Barth
gefunden (1990); Togliattis Fliche von
1937 ist namlich schwer zu visualisieren
(siehe auch Nr. 23 auf der Webseite
| www.Calendar.AlgebraicSurface.net).
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i Weltrekord-Flachen

i-Einlcauzhe Flachen

Die Cayley Kubik

Diese auch in der Gallerie Einfache
Flichen erwihnte Kubik (Fliche vom
Grad 3) besitzt gleichzeitig vier
doppelkegelférmige Singularititen. Sie
ist nach Arthur Cayley benannt, der viel
tiber kubische Flachen geforscht hat.

Es war aber Ludwig Schlifli, der als
erster 1863 diese Flachen systematisch
danach untersuchte, welche Typen von
Singularititen auftreten kdnnen. Z.B.
kann man in seiner Arbeit nachlesen,
warum es nicht mehr als 4 singulire
Punkte gleichzeitig auf einer kubischen

Flache geben kann, d.h. ;(3) = 4.

Auch Felix Klein untersuchte um 1900
kubische Flachen auf ihre méglichen
Gestalten: seine ldee war es, diese
Frage von der Cayley Kubik ausgehend
durch leichte Verinderungen zu
beantworten: Durch Aufweiten,
Auftrennen oder Zusammenfiihren von
Doppelkegeln konnte er tatsdchlich alle
anderen Gestalten erhalten, z.B.:
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Download and contact
www.imaginary-exhibition.com/surfer
surfer@imaginary-exhibition.com

SURFER team

Direction: Gert-Martin Greuel

Programming: Henning Meyer (Linux version,
Surt) and Christian Stussak (Windows
conversion, Java version, Surf)
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Concept/Coordination: Andreas Matt
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Overview

SURFER is a programme to visualise real algebraic geometry
in real time. The surfaces visualised are given by the zeros
ot a polynomial in 3 variables. SURFER is based on the
SURF programme and was developed tor the IMAGINARY
exhibition created by the Mathematisches Forschungsinstitut
Oberwoltach tor the Year ot Mathematics 2008 in Germany.

Brief instruction

1. Entry of the polynomial

The polynomial can be entered in the command line in the
bottom left hand corner in three variables x, y and z. It the
formula is syntactically incorrect (i.e.the computer thinks the
expression is not a polynomial) a red exclamation mark (!)
appears on the right hand side of the command line. The
surtace (the set of real zeros of the polynomial) is displayec
immediately. Each surtace is shown tirst in low resolution anc
then, atter a short time tor calculation, in high resolution.

2. Rotation of the surface
While holding down the lett mouse button the surtace can be
rotated around its centre on the display window. During the
rotation the surtace is displayed in low resolution. Atter the
surtace has been rotated it is displayed in high resolution,
atter a short time tor calculation.

3. Zooming

With the zoom bar (magnitying glass) on the right-most
position of the display window you can zoom in or zoom out
by changing the radius of the invisible sphere intersecting the
surface. The surtace is always displayed in the same overall
size.

4. Entry of parameters

The parameters a and b can be used in the command line. A
bar automatically appears to change the parameters between
O and 1. The parameters can easily be shitted with the mouse.
The changed surtace is displayed immediately.

5. Colours

Under menu item “Colours” a specitic colour can be assigned
to the exterior or interior side of the surtace. The colours are
selected from a square ot colours.

6. Gallery and information

Under menu item “Gallery” a great choice of surtaces is
available to be viewed or to be changed by parameters.
Many surfaces are provided with additional information which
are indicated under menu item “Into” upon selection of a
surtace. The two little green arrows serve to select the next
surface ot the selected gallery.

7. Full screen

The button “Full Screen” (to the right of the green arrows)
allows the switch into tull screen which shows the window tull
screen sized. The tull screen mode allows zooming, changing
poarameters and switching back to standard mode by clicking
the button in the bottom right corner.

8. Save images

The “Save” button allows you to save the surface as an
image (.png format). We will display interesting images on
the IMAGINARY website and we invite you to submit your
visualisation to our competition. For turther details please
see www.imaginary-exhibition.com.

9. Expert tips

Several surfaces: If you multiply two tormulas t and g you get,
by t*g=0, the unitication ot the two surtaces =0 and g=0. (The
new surface is singular along the section curve t=g=0); e.g.
xX¥x 24y~ 2427 2-1) =0 is the union ot the plane with the
sphere and that looks (within the bounding sphere) like Saturn
with a ring.

Merging of components: |t you subtract a constant from a
formula 1, say a, the surface t (x, y, z)=0 is disrupted due to f(x, y,
z)-a=0, the singularities ot t(x,y,z) =0 , in particular, are smoothed.
1, Tor example, the union ot two surtaces given as a product of
*g is disrupted by t*g-a the surtace along the section curve is
smoothed and the two components =0 and g=0 merge into
one component.

Section curves: |1 1=0and g=0 are the tormulas of two surtaces
then 1249”7 2=0 is the formula of the section curve as this
equation in its real tigures is equal to T=g=0. The section curve
will not be seen, though, because it is one-dimensional and the
visualisation software cannot see it. The trick is to thicken the
section curve by 1 2+g "™ 2-a assuming a small value of a thus
making it visible.

10. Download and installation

he SURFER programme is available tor tree on the website
www.imaginary-exhibition.com/surter

't can be used tor private or educational purposes.

Poster set available at www.imaginary-exhibition.com/poster



