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visualization  of  information



extension of Horton-Strahler analysis for graphs

Visualization of information for very large graphs
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SIGGRAPH’89, IMAGINA’ 90





































If there exist some beauty in these 
synthetic images of trees, 

it  is  only  the pale  reflection  of  the  
extraordinary beauty  of  the  

mathematics  hidden  behind  the  
algorithms  generating  these images
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Dyck   paths
Dyck  words
(nested  strings)

from  binary  trees
                to  Dyck  paths ....
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Knuth  bijection























the  trilogy:  
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From  a  binary  tree  to
an  (ordered)  forest 

 of  (planar)  trees

TAOCP
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number  of  forests of planar trees with n vertices and pruning number  k



number  of  forests of planar trees with n vertices and pruning number  k

number  of  binary trees with n vertices and Strahler  number  k
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ZEILBERGER, FRANÇON, VIENNOT, an explanatory introduction, 
and a MetaPost source file for VIENNOT
Three Catalan bijections related to Strahler numbers, pruning orders, 
and Kepler towers (February 2005)

Programs to Read
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Kepler  towers
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2D  Lorentzian  causal  triangulations

Heaps  of  dimers



general  relativity

quantum  gravity  ?

quantum  mechanics



P. Di Francesco E.Guitter C. Kristjansen

R. Loll

J.Ambjørn

2D  Lorentzian  
quantum  gravity



2D  Lorentzian  causal  triangulations

Heaps  of  dimers



From  heaps  of  dimers
to  Lorentzian  triangulations





metamorphosis:

     triangulation  (Euler) 
            binary  tree 
                  Dyck path
                        dimer  pyramid
                               Lorentzian triangulation 





“Trees sprout up just about everywhere in computer science,
as we’ve seen in Section 2.3 and in nearly every section of

 The Art of Computer Programming”

Don Knuth
Vol 4, Fascicle 4   of   TAOCP  (2006)
Generating All Trees; History of Combinatorial Generation

Trees  everywhere  !
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