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part II:   trees,
Catalan  numbers,  bijections



§4   Catalan  numbers

Another  beautiful  formula ....



From  trees  in  nature

to  "mathematical  trees"

















binary  tree







number of binary trees
having n internal vertices

(or n+1) leaves  (external vertices)
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(one-to-one  correspondences)

§5  bijections
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binary  trees  with  n  internal vertices

bijection

Dyck  paths  length  2n

or  one-to-one  correspondence





bijection  
(one-to-one  correspondance)

binary  with  n  (internal)  vertices

Dyck  paths  length  2n
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triangulations





bijection

triangulations binary  trees
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