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1. Übung Visualisierung in der Mathematik
(Introduction)

Übungsaufgaben
Information: The course web site is http://www.math.tu-berlin.de/geometrie/Lehre/WS04/VisMath/.
All assignments will be posted there in .pdf format. You can also check the web site for con-
tact information for the teachers, and other information related to this class.

1. Aufgabe
Choose a polyhedron in R3 to investigate. Write a description of the polyhedron in .OFF
format so that it is an ASCII computer file. Here is a cube written in this format:

# Lines beginning with ’#’ are comment lines and ignored
# File format identifier: Object File Format
OFF
# Number of vertices, edges and faces
8 6 12

#List of vertices (x,y,z)
-0.5 -0.5 -0.5 # 0
0.5 -0.5 -0.5 # 1
0.5 0.5 -0.5 # 2
-0.5 0.5 -0.5 # 3
-0.5 -0.5 0.5 # 4
0.5 -0.5 0.5 # 5
0.5 0.5 0.5 # 6
-0.5 0.5 0.5 # 7

# List of polygons: # of vertices followed by that many
# indices into the list of vertices given above
4 3 2 1 0
4 4 5 6 7
4 2 3 7 6
4 0 1 5 4
4 0 4 7 3
4 1 2 6 5

Notice that the order of the vertices in the polygon description (last section) could theo-
retically be given in the reverse order. You should choose the order so that as you look at
your polyhedron from the outside, it appears to go around the boundary of the polygon in
counter-clockwise order. It’s also possible to use the other orientation; the important thing
is to be consistent!
You will receive instructions at a later time, on how to transfer your computer files onto the
computers here, so that we can load them into a 3D viewer for further exploration.

2. Aufgabe
The function concept is central to mathematics. Consider the following classes of functions:
f : R→ R, g : R→ R2, h : R→ R3, r : R2 → R, s : R2 → R3, t : R3 → R, u : R3 → R3.
For each of the classes of function above,



a) Describe a context (either in real life or in mathematics) where such a function arises.
For example, a function of type g describes a curve in the euclidean plane. Give more
than one context if you can. If possible, give an explicit form for such a function, for
example, g(x) = (r cos(x), r sin(x)) describes a circle of radius r centered at the origin.

b) Describe how you would go about visualizing such a function object, if you did not
have computer technology to assist you.

c) What steps you imagine would be necessary to use computers to visualize the functions
in question. For example, the domain and range of all the functions listed above are
uncountably infinite, a concept which does not map well onto binary computers. Do
not worry if you don’t know much about computer visualization already. But based on
what you do know, attempt to imagine how you would go about “getting the function
into the computer.

Thought exercise How does the polyhedron object from the first assignment fit into the
classes of functions in the second assignment? That is, can a polyhedron be represented as
a function, and if so, how?

3. Aufgabe
[Optional] Try to imagine that you have been blind since birth, and throught a miracle of
modern medicine, you have your sight given to you, that is, your eyes begin to function.
Describe what the challenges of your new situation are, and how you imagine you might
meet these challenges.


