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Valentin E. Vulihman.
Diewing On The Sphere And Iaper Model

| have been impressed with M.C. Eschés ornamentand so
decided to transfer some of them onto the surface of the
sphere. | bganwith an IBM PC for this purpose, and gradually
thiswork turned into aprogram which gave the opportuniy to
draw a pictureon the screen dhe PC and then this pictuseas
replicatedall over the suface of the sphere according to afie
the famous symmelis -- tetrahedral, octahedral or dodecahedral.

Everyonehas playedwith the childrens toy -- a kaleidoscop in
which a few colored stones reflett the edges of thériangular
mirror. Thewreflectiors creae an attractve ornamemnon the
plane. The surface of the sphere also has triangles with the
same property-+eflections through trianglés edges over the
whole sphere. Those spherical triangles arenedés as Mobius
triangles. Thus, in order to create a program of drawing orna-
ments on the spherevias necessary to input a pictureaon
Mobius triangle and then to create thmage of the whole
sphere covered by these pictures.

The compute scre@ isa plare, not a sphere-wha plarar area
can seve as a Mobius trianglé@ It proved that a projection af
Mobius triangle onto theylinder circumscribed around the
sphere can fit very well after unrolling the cylinder. Cylinders,
round or ellipti¢ areexcellent sufaces for modeling because
they can be unrolled and their points can be stored in the com-
puter memory asmo-dimensional arrays. Thus, we get the
opportunity to daw a picture in the planar model @M0bius
trianglein the computer screen.



Then thewhole sphee mug be drawn inthe screen Again the
cylinder suface appears useful. Letonsider dodecahedral
symmetry. The whole spherical surface can be divided into ten
lunar digons, stretching from South to North like sections of an
orange. Each digon consistsaxfictly twele Mdbius trian-
gles and there are only two different digons, so the whole
iImage of the sphere can be constructed from these two basic
digons. Again lés m&e wo projections of these digons onto
the cylinder circumscribed around the sphere. Now the whole
image of the sphere can be created by comparatively simple
conversions of these two planar digons into five spherical
digons seepn the screen.

Thoudh sud an image of the sphee may seen rough it proved
to be good enough fane eye to see the sphere in this image.
This method isvery fastand it gives the opportunity to rotate the
sphere in the computer screen afiteaccumulation ofeveral
dozens of images atftBrent angles. blvadays when thgpeed
of computes has been increasd substantiall, thereisachaneto
simulakethered sphericakaleidoscopin which an ornament
Is changing on the rotating sphetkelthe changing picture i@an
ordinary planar kaleidoscope.

If it is possible to dw the sphere in the screen, why dove
output patterns of the sphere to the printer for gluing a paper
model of iP We have already created the planar digerien
such digons can be printed intact and glued. They will fit each
other and create a model of the sphergortunatelyour eye
will see a slight deviation of this model from the real sphere,
probaby becausthe modd circumscriles the sphere A good
model can be acéred if we creata projection of the spherical
digons onto the elliptic cylinder which goes through the edges
of the spherical digon. In this case the model inscribes in the



sphere, however the calculation of projections becomes much
more complicated.

In order to daw regular geomeic shapessome sort of
coordinates of the ewing pen are output to the screen. Dur-
ing input of a picture o a Mobius trianglethe program calcu-
lates and shows distances from the pen to the vertices and to
the edges athe Mdbius triangle Using these coordinates | suc-
ceededn transfering onto the sphere sonoé M.C. Eschées
ornaments and aow of famous planar ornaments.

Illustrations ofa drawing on digons follows. In the first picture
you can see apair of patternstwo basc digors for gluing--five
of these pairs create the spheogared bybutterflies. The other
Six pictures show the models of the sphere, covered by the
famous ornaments: butterflies, fish, interlacing rings, men, rep-
tiles and tadpoles. The ornaments alagelcolor symrmetry.
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