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GIFT. Define the “equiharmonic numbers” by
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The generating function of (K�) admits the continued fraction representation
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arithmetic continued fractions









Some  analytic  continued  fractions …











Srinivasa  Ramanujan
1887 - 1920



[These formulas ] defeated me completely. I 
had never seen anything in the least like this 
before. A single look at them is enough to show 
they could only be written down by a 
mathematician of the highest class. They must 
be true because no one would have the 
imagination to invent them. 



Godfrey  Harold  Hardy
1877 - 1947

Srinivasa  Ramanujan
1887 - 1920









formal  power  series  algebra

formalisation

Part I, Ch 1a,  29-46Reminding

















formalisation 

operations  on  combinatorial  objects

Part I, Ch 1a,  55-62,  63-75Reminding













































analytic  continued   fractions 













The  fundamental  Flajolet  Lemma



The  fundamental  Flajolet  Lemma

combinatorial  interpretation  of  a   
continued   fraction  with  weighted  paths





From chapter 29 of the book of Aigner and Ziegler “Proof from the BOOK” 

(about the LGV Lemma)

The essence of Mathematics is proving theorems - and so that is what 
mathematicians do: They prove theorems. But to tell the truth, what they 
really want to prove once in their lifetime, is a Lemma, like the one by Fatou 
in analysis, the Lemma of Gauss in number theory, or the Burnside - 
Frobenius Lemma in combinatorics. 

Now what makes a mathematical statement a true Lemma ? First it should be 
applicable to a wide variety of instances, even seemingly unrelated problems. 
Secondly, the statement should, once you have seen it,  be completely obvious. 
The reaction of the reader might well be of  faint envy: Why haven’t I  noticed 
this before ? And thirdly, on an esthetic level, the Lemma - including the proof 
- should be beautiful. 









proof:
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(main) Ch 1







Laguerre polynomials 
and 

continued fractions

example: 
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convergents















Convergents:

Linear algebra proof

Part I, Ch 1b, 79-91







From Part IV, Ch 1c, 92-98









Convergents:

Bijective proof







Part IV, Ch 1c



(direct) bijective  proof  of  the  identity

Part I, Ch 1c, p 10-18

Back to:





(direct)











Some extensions of











Contraction  of  continued  fractions







Dyck  paths

bijection

2-colored  Motzkin  paths

Part I, Ch 2a, 55-58





























Some  examples  



Part I, Ch 3b, 61-79

Part I, Ch 3b, complements

















Angelo  Genocchi
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Marcel  Paul
Schützenberger

 1920 - 1996

our  Master

André  permutations,

non-commutative
differential  equations





« Alternative pistols » D. Dumont, X.V.  1978



elliptic  functions ....

Complements
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