Computer programming the Dragon Curve with Lux Blox

That’s right — no computer required.

Description:

The dragon curve is a fractal that can be created by folding paper over and over again and then
unfolding and arranging it through a series of Left and Right orthogonal turns. The problem with
creating many iterations through folding is that the folds become too rounded as they increase
and no one has an infinitely long strip of paper. (They can be created through drawing (see links
below).

With Lux, the limitation of paper length and fold with are no longer. Using color to code right

and left turns you can create as many iterations you would like (of course with the limitation
being the number of pieces.)

How to do this with Lux:

Let’s start with some rules here:

Blue = Right turn (r)

Orange = Left turn (1)

The first piece will be white

You will need 2" number of pieces where n is the number of iterations

Iteration 1:

Number of pieces:
2or2!

Steps:
r




Iteration 2:

Number of pieces:
4 or 2?

Steps:
rrl

Iteration 3:

Number of pieces:
8or2?

Steps:
rrlrrll

Iteration 4:

Number of pieces:
16 or 2*

Steps:
rrlrrllrrrllrll

Iteration 5:

Number of pieces:
320r2°

Steps:
rrlrrllrrrllrllrrrlrrlllrrllrll




Iteration 6:

Number of pieces:
64 or 2°

Steps:
rrlrrllrrrllrllrrrlrrlllrrllrll
rrrlrrllrrrllrlllrrlrrlllrrllrll

Iteration 7:

Number of pieces:
128 or 2’

Steps:
rrlrrllrrrllrllrrrlrrlllrrllr
llrrrlrrllrrrllrlllrrlrrlllirr
1lrllrrrlrrllrrrllrllrrrlrrll
lrrllrlllrrlrrllrrrllrlllrrlr
rlllrrllrll

Iteration 8:

Number of pieces:
256 or 28

Steps: ] ]
rrlrrllrrrllrllrrrlrrlll |

.
rrllrllrrrilrrllrrrllrlill L1 L
rrlrrlllrrllrllrrrlrrlilr
rrllrllrrrlrrlllrrllrlill [fié
rrirrllrrrllrlllirrlrrlll Eflj] 1 (_ ]
rrllrllrrrlrrllrrrllrllr [ ]
rrlirrlllrrllrllrrrlrrllr [::
rrllrlllrrlrrlllrrllrlll

rrlrrllrrrllrllrrrlrrlll

rrllrlllrrlrrllrrrllrlll
rrlrrlllrrllrll
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Helpful hints for classrooms:

For many students, break up the string of steps and have each student (or pair of
students) put together a strand. Making sure you keep the student’s strands in
order, they can be placed back together. A table is helpful for this.

Marie lrlllrrlrrllrr

Example:

For 7 iterations:

Name Strand number

Opal rrlrrllrrrllirll 1

Jim rrrlrrlllrrllrl 2

Molly lrrrlrrllirrrlilr 3

Henry 11lrrlrrlllirrll 4

Mike rllrrrlrrllrrrl 5

Ellen lrllrrrlrrlllrr 6
7
8

Lucy rllrlllrrlrrlllrrllrll




Iterations (what patterns do you see emerging here?):

Iteration | Pieces | Steps Picture
1 21=2 |~ See above
2 22=4 |rrl See above
3 23 = rrlrrll See above
4 24 = rrlrrllrrrllrll See above
16
5 25 - rrlrrllrrrllrllirrrlrrlllrrllirll See above
32
6 26 = rrlrrllrrrllrllirrrlrrlllrrllirllr See above
64 rrlrrllrrrllrlllirrlrrlllrrllirll
7 27 - rrlrrllrrrllrllirrrlrrlllrrllirllr See above
rrlrrllrrrllrlllrrlrrlllrrllirllr
128 rrlrrllrrrllrllirrrlrrlllrrllrlll
rrlrrllrrrllrlllirrlrrlllrrllirll
8 28 - rrlrrllrrrllrllrrrlrrlllrrllirllr See above
rrlrrllrrrllrlllrrlrrlllrrllirllir
256 rrlrrllrrrllrllrrrlrrlllrrllrlll
rrlrrllrrrllrlllrrlrrlllrrllirllir
rrlrrllrrrllrllrrrlrrlllrrllirllir
rrlrrllrrrllrlllrrlrrlllrrllrlll
rrlrrllrrrllrllrrrlrrlllrrllrlll
rrlrrllrrrllrlllrrlrrlllrrllirll
9 29= rrlrrllrrrllrllrrrlrrlllrrllirllr
rrlrrllrrrllrlllrrlrrlllrrllirllir
512 rrlrrllrrrllrllrrrlrrlllrrllrlll
rrlrrllrrrllrlllrrlrrlllrrllirllir
rrlrrllrrrllrllrrrlrrlllrrllirllir = C
rrlrrllrrrllrlllrrlrrlllrrllrlll ] 1 [
rrlrrllrrrllrllrrrlrrlllrrllrlll O Il LU
rrlrrllrrrllrlllrrlrrlllrrllirllir | [
rrlrrllirrrllrllirrrlirrlllirrlilrilr O O
rrlrrllrrrllrlllrrlrrlllrrllirllir Or
rrlrrllrrrllrllrrrlrrlllrrllrlll
rrlrrllrrrllrlllrrlrrlllrrllrlll r]l___
rrlrrllrrrllrllrrrlrrlllrrllirllir [ij —

rrlrrllrrrllrlllrrlrrlllrrllrlll
rrlrrllrrrllrllrrrlrrlllrrllrlll
rrlrrllrrrllrlllirrlrrlllrrllirll
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Rrlrrllrrrllrllrrrlrrlllrrllrllir
Rrlrrllrrrllrlllrrlrrlllrrllrllir
Rrlrrllrrrllrllrrrlrrlllrrllrlll
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rrlrrllrrrllrlllrrlrrlllrrllrll
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Links:

Python code for the fractal(one of many ways):
https://www.instructables.com/id/Dragon-Curve-Using-Python/

What is the Dragon Curve (numberphile):
https://www.youtube.com/watch?v=wCyC-K_PnRY

vihart doodling in mathclass:
https://www.youtube.com/watch?v=EdyociU35u8
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