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              Abstract

            
	
We represent a bilinear Calderón–Zygmund operator at a given smoothness level as
 a finite sum of cancellative, complexity-zero operators, involving smooth wavelet
 forms, and continuous paraproduct forms. This representation results in a sparse
 
T(1)-type
 bound, which in turn yields directly new sharp weighted bilinear estimates on
 Lebesgue and Sobolev spaces. Moreover, we apply the representation theorem to
 study fractional differentiation of bilinear operators, establishing Leibniz-type rules in
 weighted Sobolev spaces which are new even in the simplest case of the pointwise
 product.
 





            
    
      PDF Access Denied
    


           
	      We have not been able to recognize your IP address
      3.84.202.224
      as that of a subscriber to this journal.

      Online access to the content of recent issues is by
      
          subscription, or purchase of single articles.
            

      Please contact your institution's librarian suggesting a subscription, for example by using our
      journal-recommendation form.
      Or, visit our
      subscription page
      for instructions on purchasing a subscription.

      

      You may also contact us at
      contact@msp.org

      or by using our
      contact form.
            

      Or, you may purchase this single article for
      USD 40.00:
      


  
  
  
  
  
  
  
  [image: ]




      
    

  	
              Keywords

              
                wavelet representation theorem, bilinear singular
                integrals, $T(1)$-theorems, sharp weighted bounds, Leibniz
                rules, fractional differentiation, sparse domination
              

            


        	
              Mathematical Subject Classification

              
                Primary: 42B20
              

              
                Secondary: 42B25
              

            


        	
              Milestones

              
                Received: 10 June 2021
              

              
                Revised: 13 July 2022
              

              
                Accepted: 26 August 2022
              

              
                Published: 24 April 2023
              

            


        	
              Authors

            


        	
            Francesco Di Plinio
	Dipartimento di Matematica e
            Applicazioni

            Università di Napoli “Federico II”

            Napoli

            Italy
	
	
            Walton Green
	Department of Mathematics and
            Statistics

            Washington University in St. Louis

            St. Louis, MO

            United States
	
	
            Brett D. Wick
	Department of Mathematics and
            Statistics

            Washington University in St. Louis

            St. Louis, MO

            United States
	


        	© 2023 MSP (Mathematical Sciences
            Publishers).


      


  	[image: Mathematical Sciences Publishers]




