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5 per vertex: 

pos. curved: 
 Icosahedron 

6 per vertex: 

flat: 
 a plane 

7 per vertex: 

neg. curved: 
 hyperbolic 



  Scaling allows to accommodate infinitely many triangles. 
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Best result: 

810  Triangles 

(20 hrs CPU time) 



  By adding  
full annuli – 
one at a time, 
with ever more triangles … 

  Exploit: 
6-fold 
D3-symmetry 



Howison’s annuli:                   –      Our new annuli: 
starting with a central vertex.          starting with a central triangle. 

810 

2197 



  D3 symmetry 
forces some 
constraints: 

  The 4 central 
triangles are 
coplanar! 

  Yellow-olive 
edges lie on 
symm. axes; 
adj. triangles 
are coplanar. 



  Blue-teal 
edges lie on 
symm. axes. 
The two 
triangles are 
coplanar! 

  Give #4 & #2 
the same sign 
for the z-value 
to make 
“nice, looping 
arch” 



  61 triangles with D3 symmetry with nice undulating border. 

coplanar 



  Complete one vertex at a time: “3”, “4”, “5”, “6”, “7”, “8” 
in orange “swath #1” throughout a 60° sector. 

e.g.  vertex “5”: 
add “a”, “b”, “c” ind.; 
last two as a “gable.” 

5 
a b 

c 

given 



  Interference: 
  Check for intersections between triangles; 

  Apply conservative proximity check for inner swath; 

  Apply the extensive intersection test for outer swaths 

  Back-track: 
  If new triangle fails to meet heuristic guidelines or 

criteria 



  We only have to construct one 60° sector of the 
whole disk, which then gets replicated 6 times. 

  We construct this one “swath” (= 1/6 annulus) 
at a time;  we try to construct a “good” swath, 
one that leaves most space for subsequent one. 

  Such a good swath gets added to the “core”; 
it now acts as a starting point for the next swath. 









2197 triangles 



  Computers are useful and powerful; 
but brute-force approaches may only get limited results. 

  Use your brain to gain an understanding of the problem, 
and the tailor your search to make use of such insights. 

  A good combination of the two approaches  
can then result in a more effective search,  
reducing computation time exponentially. 

  This is often true in engineering problems relying on 
simulated annealing or on genetic algorithms. 


