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Doug
Dunham
and

computer-
generated
hyperbolic art

Dunham, Lindgren, Witte. "Creating Repeating Hyperbolic Patterns”
Proceedings of Siggraph 1981
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Octagonal STOP signs
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mapping #1 disc-to-square

sLh WAL - CREISTOITEL

Rl
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Z=x+yl







l

L T S A L L R

b bgrie L e

:

hyperbolic soccer bal

:

TR
[ ]
o
‘.. *

4 o8,
e

=3 el
L

..

.y
1

Bo

pRI% '+

.;‘

28 8
(w1
‘ ..._..o‘ “‘ ...‘... h

gk v
.. ) b < e ey

o

i

®
®

XL



hyperbolic stop signs
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SCHWARZ-CHRISTOFFEL =~ &
MAPPING

( general polygon )

Elwin Christoffel Hermann Schwarz

1867 1869




SCHWARZ-CHRISTOFFEL 3
MAPPING

( regular polygon )

Elwin Christoffel Hermann Schwarz

f(Z) — fo 1 _Tn)%



SCHWARZ-CHRISTOFFEL

MAPPING
| ( square, n=4 )
Elwin Christoffel Hermann Schwarz
2 dt 4
f(z) = = F(sin™" z, 1)




Legendre Elliptic Integrals

complete and incomplete
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Bulatov band modg¢l
f(z) =2mtanh™ 1z

Vladimir Bulatov, "Conformal Models of the Hyperbolic Geometry"
MAA-AMS Joint Mathematics Meeting 2010



SCHWARZ-CHRISTOFFEL
MAPPING

(infinite band,n=2)

Elwin Christoffel Hermann Schwarz




Bulatov band model
iIs Schwarz-Christoffel for n=2
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mapping #1 square-to-disc

sLhWALG - CREISTOITEL
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mapping # 2 square-to-disc

POCk MANS

[u] - x2+y2__2x2y2 [x ]
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Fernandez-Guasti's squircle
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circle when s=0

square when s=1



Concentric Continuum




radial constraint
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mapping # 2 disc-to-square

POCE MANQ
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Schwarz
Christoffel
(conformal)
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Schwarz poor man's
Christoffel squircular

(conformal) mapping
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elliptification
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