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Meet Pumpkin �



Where did Pumpkin � get his middle name?

Figure: Grant Snider of Incidental Comics



Euclidland

The shortest path between two points is a straight line.

A B



Journey to Gridland

Figure: In Gridland, one cannot move along diagonals.



Leash Access Region in Euclidland

Pumpkin � is on a 3 foot leash tied to an anchor in Euclidland. He can
walk in any direction. What is the shape of the region he can access?



Leash Access Region in Euclidland

Pumpkin � is on a 3 foot leash tied to an anchor in Euclidland. He can
walk in any direction. The region he can access is a circle.

Pumpkin �’s friend, Pumpkin 4, is on a 3 foot leash tied to an anchor in
Gridland. She cannot walk along diagonals. What region can she access?



Your Turn: Leash Access Region in Gridland

Pumpkin �’s friend, Pumpkin 4, is on a leash tied to an anchor in
Gridland. She cannot walk along diagonals. What shape is the region she
can access?

Draw on your grid paper!

Pick an anchor point.

Mark points that are 3 “blocks” away.



Leash Access Region in Euclidland vs. Gridland

Pumpkin � is on a leash tied to an anchor in Euclidland. He can walk in
any direction. The region he can access is a circle.
Pumpkin �’s friend, Pumpkin 4, is on a leash tied to an anchor in Gridland.
She cannot walk along diagonals. The region she can access is a square.
A circle in Euclidland becomes a square in Gridland.



What if Pumpkin � and Pumpkin 4 could fly?

Pumpkin � is on a leash tied to an anchor in Euclidland. He can fly in any
direction. The region he can access is a sphere.
Pumpkin 4 is on a leash tied to an anchor in Gridland. She cannot fly
along diagonals. The region she can access is an octahedron.
A sphere in Euclidland becomes an octahedron in Gridland.



Where did Pumpkin 4 get her middle name?

Pumpkin �’s middle name:

� =
circumference of circle

diameter of circle
=

circumference of circle

2 � radius of circle

Where did Pumpkin 4 get her middle name?



Where did Pumpkin 4 get her middle name?

Recall: A circle in Euclidland becomes a square in Gridland.
Pumpkin �’s middle name:

� =
circumference of circle

diameter of circle
=

circumference of circle

2 � radius of circle
Pumpkin 4’s middle name:

4 =
Gridland perimeter of square

2 � Gridland radius of square



Voronoi Cells in Euclidland



Voronoi Cells in Euclidland

This map is divided into regions determined by where the nearest national
park is.



Voronoi Application: Catchment Zones for Schools

Figure: School catchment zones in Victoria, Australia


