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[@Zerglinator]:




T GET SUCKED INTO A
FREAKING VORTEX ON
WY DAY OFF,

AND CRASH-LAND ON MY
OWN FREARING HELMET.

Perry Bible Fellowship [pbfcomics.com/94/]
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Sticky Note
Mathematicians use the name "Droste Effect" to refer to an image that contains a smaller copy of itself. See, for example, "Escher and the Droste Effect" (http://escherdroste.math.leidenuniv.nl/)


recursivedrawing.com

Recursive Drawing is an & .
exploration of user interface ideas =
towards the development of a @
spatially-oriented programming C,.P
environment. .
v

Start Drawing!

05:00
Complete list of instructions

(written up by Rory O'Kane)

Recursive Drawing is by Toby Schachman for his ITP thesis project

Alternative Programming Interfaces for Alternative Programmers.
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H rect()

Q ellipse()

void myDrawing()

{

}







volid myDrawing()

{

pushMatrix();
translate( ... );
scale( ... );
ellipse( ... );
popMatrix();




. | ®



void myDrawing()

{

pushMatrix();
translate( ... );
scale( ... );
ellipse( ... );
popMatrix();

pushMatrix();
translate( ... );
rotate( ... );
scale( ... );
rect( ... );
popMatrix();







void myOtherDrawing()

pushMatrix();
translate( ... );
rotate( ... );
scale( ... );
myDrawing();
popMatrix();

pushMatrix();
translate( ... );
rotate( ... );
scale( ... );
myDrawing();
popMatrix();
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Sticky Note
If we make a change to a lower-level drawing (like adding an antenna to the car), that change is automatically propagated to any other drawings that use it (like the row of cars).








void myDrawing()

{

pushMatrix();
translate( ... );

scale( ... );
ellipse( ... );
popMatrix();

pushMatrix();
translate( ... );

rotate( ... );
scale( ... );
myDrawing() ;

popMatrix();




void myDrawing()
{
pushMatrix();
translate( ... );
scale( ... );
ellipse( ... );
popMatrix();

& v
N

This doesn’t actually work,
but it’s on the right track.

pushMatrix();
translate( ... );
rotate( ... );
scale( ... );
myDrawing() ;
popMatrix();




How to draw myDrawing:

1. Draw a circle
2. Take one step east
3. Draw myDrawing
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How to draw myDrawing:

1. Draw a circle
2. Take one step east

1. Draw a circle
2. Take one step east

1. Draw a circle
2. Take one step east

1. Draw a circle
2. Take one step east

1. Draw a circle
2. Take one step east

1. Draw a circle
2. Take one step east

1. Draw a circle



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );
myDrawing() ;
popMatrix();

)

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );
myDrawing() ;
popMatrix();

)

void setup()
{
size( 600, 100 );

background( 100 ); , _
myDrawing () : What’s wrong with

) this code?



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

myDrawing();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

popMatrix();
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void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

popMatrix();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

popMatrix();

popMatrix();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

pushMatrix();

popMatrix();

popMatrix();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

pushMatrix();

popMatrix();

popMatrix();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, @ );

pushMatrix();

popMatrix();

popMatrix();

popMatrix();



void myDrawing()

{
ellipse( 50, 50, 100, 100 );

pushMatrix();
translate( 150, 0 );
myDrawing() ;
popMatrix();

)

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing( int levels )

{
ellipse( 50, 50, 100, 100 );

if ( levels > 0 ) {
pushMatrix();
translate( 150, 0 );
myDrawing( levels - 1 );
popMatrix();
J
J

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing( How many more

{ levels of recursion?
ellipse( 50, 50, 100, 100 );

if ( levels > 0 ) {
pushMatrix();
translate( 150, 0 );
myDrawing( levels - 1 );
popMatrix();
J
J

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing( How many more

{ levels of recursion?
ellipse( 50, 50, 100, 100 );

Are we done yet?

pushMatrix();
translate( 150, 0 );
myDrawing( levels - 1 );
popMatrix();
J
)

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing( How many more

{ levels of recursion?
ellipse( 50, 50, 100, 100 );

Are we done yet?

pusnMatrix();
translate( Q2
myDrawing(]| levels - 1 p; Make progress

popMatrix(); towards the end.

¥
¥

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing();

¥



void myDrawing( int levels )

{
ellipse( 50, 50, 100, 100 );

if ( levels > 0 ) {
pushMatrix();
translate( 150, 0 );
myDrawing( levels - 1 );
popMatrix();
J
J

void setup()

{
size( 600, 100 );
background( 100 );
myDrawing( 6 );

}



void myDrawing( int levels )

{
ellipse( 50, 50, 100, 100 );

if ( levels > 0 ) {
pushMatrix();
translate( 150, 0 );
myDrawing( levels - 1 );
popMatrix();
J
J

void setup()
{
size( 600, 100 );
background(_100 );
myDrawing . Choose a humber of

J levels at the outset.
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Every recursive function has three features:
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One or more base cases: places where the
function does something without calling
itself.



Anatomy of recursion

Every recursive function has three features:

One or more recursive cases: places
where the function calls itself to solve a
sub-problem.

One or more base cases: places where the
function does something without calling
itself.

Every recursive call makes progress
towards a base case.
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Factorial

nM=1

2! =1%x2=2
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4! =1x2x 3 x4 =24
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H! = n % (nh-1)!



Factorial

nM=1

2! =1%x2=2
31=1x2x3=6

4! =1x2x 3 x4 =24
5!=1x2x3%x4x5=120

H! = h %X (n-1)!

int fact( int n )
{

return n * fact( n - 1 );

¥



Factorial

n! = n x (n-1)!

int fact( int n )
{
1f (n=1){
return 1;
} else {
return n * fact( n - 1 );

)
¥
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Sierpinski Carpet




Sierpinski Carpet




How to draw the carpet:

1. Divide a square into a 3 x 3 grid.
2. Draw the carpet in each cell of the
grid, except for the central one.



How to draw the carpet at level n:

1. If nis O then just draw a square.
2. Otherwise:

1. Divide a square into a 3 x 3 grid.

2. Draw the carpet at level (n - 1) In
each cell of the grid, except for

the central one.
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How to draw the gasket at level n:

1. If nis O then just draw a triangle.
2. Otherwise:

1. Divide a triangle into four.

2. Draw the gasket at level (n - 1) In
each sub-triangle, except for the
central one.
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- Debs Gardner [seattlelocalfood.com]
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Sticky Note
We'll provide this sketch in the sample sketches for this module, in case you want to play with it or use it as a basis for further experimentation.


Museum of Mathematics, New York City





