
Experimental Geometry - IDH3931-0009Andrew Vin
e, Department of Mathemati
sOf the images below, whi
h are mathemati
ally generated and whi
h are photographsof natural obje
ts? (Answers at the bottom of page 2. 1)

Mathemati
s, and geometry in parti
ular, provide powerful models for phenomena inthe natural world. (The fra
tals among the images above are a re
reational example.)The two broad themes of the 
ourse are parti
ularly relevant mathemati
al models:symmetry and 
haos. They are pervasive in nearly all the s
ien
es (parti
le physi
s,
rystallography, 
limatology, : : : ). Although symmetry and 
haos seem at opposite endsof a 
ertain spe
trum, systems that appear 
haoti
 sometimes have hidden symmetry(the Penrose tiling in Figure 1, for example) and some systems that appear symmetri
,upon 
loser s
rutiny, exhibit extremely 
haoti
 behavior (the Lorenz attra
tor in Figure1, for example). Five parti
ular topi
s in geometry have been 
hosen to illustrate thetwo themes.The goal of the 
ourse is for students to �nish with an understanding of the following�ve mathemati
al subje
ts, ea
h shedding light on the themes mentioned above. Thatunderstanding may not be 
ompletely rigorous - a graduate 
ourse 
ould be o�eredon any one of these subje
ts - but the students should 
ome away with a 
on
reteappre
iation of the mathemati
al signi�
an
e of ea
h.1. plane geometries (Fig. a)2. polytopes (Fig. b)3. tessellations (Fig. 
)4. fra
tals (Fig. d)5. dynami
al systems (Fig. e)



Figure 1: (a) hyperboli
 plane, (b) 4-D polytope, (
) Penrose tiling, (d) self-similarfra
tal, (e) Lorenz attra
torThe method of instru
tion is geometri
 experimentation. The students will use thesoftware: GEOMETER'S SKETCHPAD, MAPLE, and/or MATHEMATICA - all read-ily available on our 
omputer network - to make dis
overies that add to their knowledgeof the topi
s. This approa
h is not new. The universities of Minnesota and Maryland,for example, have 
enters that emphasize visualization in geometry. It is not, however,the method used in mathemati
s 
ourses at UF. In addition to the instru
tor's input tothe 
ourse, ea
h student will present his/her own dis
overies in 
lass.Students will be evaluated on the basis of reports on their experiments and on their
lassroom presentations.Prerequisites are a se
ondary s
hool 
ourse in geometry, a familiarity with 
omputers(but not ne
essarily a knowledge of the parti
ular software to be used in the 
ourse),and a willingness to trust ones own intelle
t in drawing 
on
lusions from the geometri
experiments.
1The se
ond image is a 
oral, the fourth a bro

oli; the other two are mathemati
ally generated.


