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Curvature

In R2%:

e Lines have zero curvature
e Thecurvatureofacircleis

inversely proportional to its

radius
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For curves i pl , the curvatui negative (in a valley) ‘

or positive (on the Tpef kil

R 3.
I n . Extremal directions curve One extremal dire t E tremal directior

in opposite directions has zero curvatur n the same dire z

e Cylinders have zero curvature /

/,

e A sphere has constant positive /

Cu rvatu re R eq ua I to ﬁ Negative Curvature Zero Curvature Positive Curvature
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Curvature in various objects

Positive Mixed Negative
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Hyperbolic Plane and visualizations

e The plane has constant negative
curvature and extends indefinitely T?
in R3, unlike the sphere S

e HenriPoincare responsible for \ .

two classical models of the plane:

tangent
plane

o Poincaré disk

o Upper half plane
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Why Crochet?

Crochet allows us to increase the stitches in an easy and controlled manner.

M. C. Escher, Reg:
©2008 The M. C. pany - d.
Al rights reserved. www.mcescher.com

Lines through the same point and not intersecting another line
in the hyperbolic plane.

F=

M. C. Escher, imit I11.
©2008 The M. C. Escher Company - Holland.
All rights reserved. www.mcescher.com /
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Discrete Representations

e Tiling of regular polygons
that approximates a sphere,
the hyperbolic plane, or
other objects in R®

e D4 and D20 for nerds
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Crocheted Representations

What did you think we did all semester????
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Joint Hyperbolic Plane

- Varying negative curvature
- Future plan: Approximate curvature with discs and/or
spheres of positive curvature
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Hyperbolic Tiling

- Poincaré disc-inspired hyperbolic tiling.
- Future plans: Constructing a Poincaré disc with Mobius Transformations

2
{ N O\ X N
. < ) g o
- el \ v
< " e » S
P f ) g L
o6 Y e AW N7
4 - s
= _ B 75
i, b ey
S, (5

TN

Hyperbolic Crochet

.

L

N

71

3

Wi

A

—

7N




Collaboration
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Future Work

e Constructing the Poincare Disk with mobius transformations

e Exploring other crochet surfaces, like the lochness monster surface.

Credit to
Savannah Crawford

e Further collaboration with the UVA
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