How many Images are in a Sequence Player Sequence?

The Sequence Player mode provides a wonderful way to scroll through images based on a choice of n, S, and J.
Two natural questions are: A) How many images are in the sequence? B) How many of these images are
distinct? We examine these questions in a couple of steps based on single jump images.

1. The first thing to understand is the restriction placed on images shown in Sequence Player mode. Each
image (except, perhaps the starting image since initial P is set by the user) has SCF = 1. This restriction avoids
the “flickering” that occurs when you scroll through P one at a time when SCF > 1. This flickering is discussed in
E10.2.1 and in ESA Video 5.

2. Image sequences are symmetric about n/VCF-S/2. The images in the back half of the sequence are the same
as the front half, but they are seen in reverse order. This is most easily seen at the two ends where the curves
in the curved-tip stars get larger in the front half, but get smaller in the back half, and at the middle where the
second porcupine image initiates the second half back-down of images. Beyond that, it sometimes appears
that there are different images in the front half and the back half, but they are the same, only seen in different
order. Here is an analogy: Imagine you have a short video of a plane landing then play that video in reverse —
the two versions do not have the same “feel,” and one might imagine that they were not created from the
same underlying video frames.

3. Because of 1) and 2), the number of images in a Sequence Player sequence is two times the number of
numbers P that are coprime to n/VCF-§/2. If VCF = 1 then P must be coprime to factors of n and S. One can
easily obtain this number by creating a modified form of the Sieve of Eratosthenes, E21.1.2.
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https://blogs.dickinson.edu/playing-with-polygons/files/2022/07/2.6e.-Analyzing-Waves-of-Images.pdf
https://www.youtube.com/watch?v=eXgir_UrVNA&list=PLkGkSO_uS3p5vYwh4TCS9V5tsVZsw436c&index=5
https://blogs.dickinson.edu/playing-with-polygons/files/2022/01/MA.1.2-Primes-and-the-Sieve-of-Eratosthenes.pdf
https://www.playingwithpolygons.com/sequence?vertex=11&subdivisions=31&points=1&jumps=1
https://www.playingwithpolygons.com/?vertex=12&subdivisions=41&points=1&jumps=5

Composite S. When S is composite one must eliminate the prime factors of S sequentially. This is shown for

an example that uses the first four prime numbers: n = 15, S = 14. The first iteration removes 49 multiples of 3

and 5, the factors of n (yellow), the next round removes 28 multiples of 2 (green), and the final round removes

4 multiples of 7 (blue). The 24
= 105-49-28-4 numbers
remaining are coprime to 210,
the number of lines in each
image.

(Note that if there were more
than two prime factors of S,
additional rounds would need
to be added.)

If you click Play Sequence, the
resulting 48 image sequence is
nowhere near as smooth as
the earlier image sequence
analyzed because there are
large jumps between some
successive SCF = 1 P values.

By contrast, the final table
shows the benefit of having §
be prime (15,13,P,4) even
though that prime is a smaller
number. Each image has 195
lines, but there are twice as
many images in the image
sequence, despite a smaller S.

An even smoother solution is
to use a single prime. Ifnand S
are both powers of 2, there are
nS/2 images for odd J since
each Pis odd (so there are 512
images for (32,32,P,15). More
generally, if ais prime, n = a®
and S = a¢, there are (a-1)af*
Y images in the image
sequence as long as GCD(J, a) =
1 because 1 to a-1 are coprime
to a. Thus, both 625 line image

sequences (25,25,P,12) and
(5,125,P,2) have 500 images.
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https://www.playingwithpolygons.com/sequence?vertex=15&subdivisions=14&points=1&jumps=4
https://www.playingwithpolygons.com/sequence?vertex=15&subdivisions=13&points=1&jumps=4
https://www.playingwithpolygons.com/sequence?vertex=32&subdivisions=32&points=1&jumps=15
https://www.playingwithpolygons.com/sequence?vertex=25&subdivisions=25&points=1&jumps=12
https://www.playingwithpolygons.com/sequence?vertex=5&subdivisions=125&points=1&jumps=2

