Mathematics:

A Christian Perspective
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Hypercubes

We all know what a 3-dimensional cube is. In these
activities, we 6 | | explore figures
cube, but in a variety of dimensions.

al og«

1) Specific features of 3-dimensional cubes

Letbébs start by reviewing
D cubes. Some of you may find it helpful to look at
a physical model of a cube (wooden or plastic
block, sugar cube, etc.) as you answer the
following questions; others may be able to answer
the questions by referring to a mental image of a
cube in their Amindbdbs ey

a. Faces
How many faces does a 3-D cube have?

What geometric term describes each face of a 3-D cube?

What 6s the Adi mensionalityo of each f ac

b. Edges
How many edges does a 3-D cube have?

What geometric term describes each edge of a 3-D cube?
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What 6s the fAdi mensionalityo of each ed:¢

How are the edges related to the faces?

c. Vertices
How many vertices does a 3-D cube have?

What geometric term describes each vertex of a 3-D cube?

What 6s the fAdi mensionalityo of each ver

How are the vertices related to the faces and edges?

2) "Celso in many di mensions
a. What does a feubeo i n a 0
dimensional universe look like?
Sketch it.
b. What does a feubeo i n a 1
dimensional universe look like?
Sketch it.

How is this 1-dimensional cube
related to cubes in 0 dimensions?
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Wh a 't doeseoda ifmeuh 2
dimensional universe look like?

Sketch it.

How is this 2-dimensional cube

related to cubes in 1 dimension?

Wh at does a feubeo i n a 3
dimensional universe look like?

Try to sketch it.

How is this 3-dimensional cube

related to cubes in 2 dimensions?

Wh a't does a Afeubeo i n a 4
dimensional universe look like?

Can you sketch it?

How is this 4-dimensional cube

related to cubes in 3 dimensions?

A 4-dimensional cube is sometimes called a tesseract. In general, cube-
like objects in n dimensions are often called n-cubes: if n > 3, the objects
are sometimes called hypercubes.

Let 6s us en-cubéte stanéforrmnn-di mensi ona(lSoftchiuzb e. ¢
cubed is another name for whabeisthe usua
cube with wvaHhHilc hf awmea d-cieabre 60 ainsd aimMdot her n
tesseract.) Complete the following table on the next page.
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Number of
Number of Number of Edges Total Number Components of
Vertices from Each Vertex of Edges One Less Dimension
0-cube
1-cube
2-cube
3-cube
4-cube
5-cube
6-cube
n-cube
The Bible tells us that humans are <creat
for caring for the world and everything in it (Genesis 1:261 28). One aspect of
being created in Godés image is that we

go beyond our physical senses. For example, in this activity, we were able to
imagine using the process we discovered for building cubes to construct
cubes of any dimension, even though the universe as we perceive it is only 3-
dimensional. We used our minds to discover patterns in the structure of
cubes that we can see, and then extended and generalized those patterns to
discover characteristics of higher dimensional cubes that are beyond our
perceptions. As we do mathematics, we detect patterns God has built into his
creation, we imagine how to generalize those patterns, and we take
advantage of analogies to help us overcome the limitations of our physical
senses. Christians should celebrate such activity as an illustration  of  our
status as image-bearers of God!
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Discussion Questions

What are some other human
characteristics that you think
show that wedre
image? You may consider
physical, intellectual, emotional,
or spiritual aspects.

reated

n Godos

Have you ever seen a perfect square or 3-cube? Do 2-cubes and 3-cubes

really exist?

Do you think that 4-cubes, 5-cubes, 6-cubes, etc., actually exist, even though

wecanot see
not?

t hem?
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