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the  logarithmic  lemma

general  form

















     



     











     

     

     



second  proof  
of  the  logarithmic  lemma 

with 
exponential  generating  functions
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species  and   
exponential  generating  functions

(some  ideas  about)
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second  proof  
of  the  logarithmic  lemma 

with 
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labeled   heaps  and  pyramids

















     



the  logarithmic  lemma

general  form

with 
exponential  generating  functions









     

     

     



     

     

     







     



last  remark ….



     

     






