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Use what you’ve got 
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Recursion means to call a 
function in its own definition 



¡  If	  the	  “concept	  applies,”	  use	  it	  
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¡  Specification:	  Draw	  pairs	  of	  purple	  &	  gold	  
bars	  across	  the	  top,	  leaving	  10	  px	  at	  each	  end	  
§  How	  large	  is	  canvas?	  
§  How	  many	  bars	  are	  needed?	  
§ What	  color	  to	  start/end	  with?	  
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Don’t	  Know?	  
Make	  solution	  
that	  is	  flexible	  
and	  adjust	  later	  
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Is There Space For One 
More Pair Before End? 

Try Again In Case  
There’s Space 



	  	  

2/9/15 © 2011-2015 Larry Snyder 6 

width == 510 
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width == 510 

H:  10,50,T 

H:  20,50,F 

H:  30,50,T 

H:  40,50,F 
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width == 510 

H:  10,50,T 

H:  20,50,F 

H:  30,50,T 

H:  40,50,F 

H:  50,50,T 



¡ Math	  people	  say	  n!	  =	  n	  *	  (n-‐1)*(n-‐2)*	  …	  *	  2	  *	  1	  
¡  CS	  people	  say	  n!	  =	  if	  n	  ==	  1,	  then	  1,	  else	  n*(n-‐1)!	  

int	  fact(	  int	  n)	  { 	   	   	  int	  fact(	  int	  n	  )	  {	  
	  	  int	  soFar	  =	  1; 	  	   	   	  	  	  	  	  	  	  if	  (n	  <=	  1)	  	  {	  
	  	  for(int	  i	  =	  2;	  i	  <=	  n;	  i	  =	  i	  +1)	  {	   	  return	  1;	  
	  	  soFar=	  soFar*	  i; 	   	  	  	  	  	  	  	  }	  else	  {	  
	  	  } 	   	   	  	  	  	  	  	  	  	  	   	   	   	  return	  n*fact(n-‐1);	  
} 	   	   	   	   	  	  	  	  	  	  	  }	  
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¡  Generally,	  in	  recursion,	  the	  program	  will	  show	  
two	  cases:	  Base	  and	  Recursive	  …	  you	  need	  both	  

int fact( int n ) { 

   if (n <= 1)  { 

     return 1;  

   } else { 

     return n*fact(n-1); 

} 
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Basis Case – It Stops 
The Recursion 

Recursive Case – It Keeps 
The Recursion Going 
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¡ What	  is	  it?	  
¡  Abstracting,	  we	  have	  

§  “A	  Sierpinski	  Triangle	  is	  an	  equilateral	  triangle”	  
§  “A	  Sierpinski	  Triangle	  can	  also	  be	  three	  copies	  of	  a	  
Sierpinski	  Triangle,	  touching	  at	  their	  corners”	  
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¡ What	  is	  it?	  
¡  Abstracting,	  we	  have	  

§  “A	  Sierpinski	  Triangle	  is	  an	  equilateral	  triangle”	  
§  “A	  Sierpinski	  Triangle	  can	  also	  be	  three	  copies	  of	  
the	  next	  smaller	  Sierpinski	  Triangle,	  touching	  at	  
their	  corners”	  

§ What’s	  the	  base	  case?	  What’s	  the	  recursive	  case?	  
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¡  Suppose	  we	  define	  a	  tree	  as	  root,	  or	  a	  root	  
with	  a	  left	  subtree	  (that’s	  also	  a	  tree)	  and	  a	  
right	  subtree	  (that’s	  also	  a	  tree)	  …	  

	  
¡  It’s	  CS	  so	  trees	  are	  drawn	  in	  odd	  ways!	  
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5 Levels 



¡ What’s	  the	  basis	  case?	  What’s	  the	  recursion?	  
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¡  Like	  Sierpinski,	  
	  	  	  	  rbox(	  )	  calls	  itself	  
	  	  	  	  more	  than	  once	  
¡  It	  defines	  a	  tree	  

§  1st	  call	  is	  left	  side	  
§  2nd	  call	  is	  right	  	  
§  Between	  is	  root	  	  	  
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Left 
Root 
Right 



¡  	  	  
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rbox( 2 )  

rbox( 1 ) a 

rbox( 0 ) a root rbox( 0 ) b 

root rbox( 1 ) b 

rbox( 0 ) a root rbox( 0 ) b 
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Each level 0 call 
draws a leaf 



¡  Recursion	  often	  
simplifies	  
programming	  

¡  It’s	  only	  a	  big	  deal	  to	  
CS	  people,	  and	  for	  
them	  only	  because	  it	  
is	  so	  “elegant”	  (?)	  

¡  See	  Processing	  Ref	  
for	  this	  cute	  program	  
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