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Experimental Mathematics Lab at CU Boulder

Part of a growing movement of Geometry Labs United.

Outreach, experimentation, computation, visualization, pedagogy, research.
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On-Line Encyclopedia of Integer Sequences



On-Line Encyclopedia of Integer Sequences: The Movie



Numberscope: the dream

An online tool that easily pairs a sequence (e.g. input OEIS number) with a visualization
tool (e.g. graph).

Audience: researchers, citizen scientists, artists, anyone.

Community extensible: open source, community wiki, API for creating and
contributing visualization methods, sequence input etc.



What might we visualize, though?

growth rate

divisibility properties

self-similarity

fractal nature

substring statistics

modular periodicity

. . .



Turtle on a Sequence

Sequence: 0, 1, 0, 0, . . .

0: 90 degrees, 1 step

1: 270 degrees, 2 steps
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Self-Similarity Telescope

a1 a2 a3 a4 a5

an a1 a2 a3 a4 a5
an+1 a2 a3 a4 a5 a6
an+2 a3 a4 a5 a6 a7
an+3 a4 a5 a6 a7 a8
an+4 a5 a6 a7 a8 a9

contraction = 1

translation = 1



Self-Similarity Telescope

a1 a2 a3 a4 a5

a2n a2 a4 a6 a8 a10
a2n+3 a5 a7 a9 a11 a13
a2n+6 a8 a10 a12 a14 a16
a2n+9 a11 a13 a15 a17 a19
a2n+12 a14 a16 a18 a20 a22

contraction = 2

translation = 3



Self-Similarity Telescope

a1 a2 a3 a4 a5

an a1 a2 a3 a4 a5
an+1 a2 a3 a4 a5 a6
an+2 a3 a4 a5 a6 a7
an+3 a4 a5 a6 a7 a8
an+4 a5 a6 a7 a8 a9

Compare the highlighted term with the column header.
Colour according to (3 modes):
É Distance similarity: |ai − a j |
É Divisibility detection: gcd(ai ,a j )
É p-adic similarity: |vp (ai )− vp (a j )|
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Prime Filter

2 3 5 7 11
an + 2 0 0 0 0 0
an + 1 0 0 0 0 0
an 0 0 0 0 0
an − 1 0 0 0 0 0
an − 2 0 0 0 0 0

At each coordinate (prime, sequence), we record with a darker colour if the first N terms
are frequently divisible by the prime.

Precisely, a histogram of the sum of the valuations mod p, or the frequency of 0 mod p (two
modes).
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Chaos Game

Sequence: 2, 4, 3, 3, . . .

Start at origin. . .

At each term, step halfway
to the corresponding corner.
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Thank you!

If you are interested in being a beta tester, please email me.

If you have a favourite integer sequence, please email me.

kstange@math.colorado.edu


