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Chapter  4 
Heaps and linear algebra: 

bijective proofs of classical theorems 
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from  the  previous  lecture











Jacobi  identity



from  Ch 2d

(the  logarithmic  lemma)









     



     



     

     



proof  of  Jacobi  identity





     

     

     





     



     
     

     



     
     

     



     

     



Jacobi  identity

with  exponential  generating  function















     



     

     

     



     

     



beta  extension  of   
McMahon   Master  theorem













     

     

     



Cayley - Hamilton  theorem

























« direct » bijective  proof  of  the  identity

another  weight  preserving  involution







a  general  transfer  theorem

(complements 
and 

exercise)













Jacobi  duality






