







Skip to Main Content



  
    
      

            
            
            
          


          
 [image: American Mathematical Society]
[image: American Mathematical Society]
                  
    

    
      


          
            MathSciNet
            Bookstore












  
  



          



  


  
	
	Publications
    	 
         
        
  
    Publications  — Over 100 years of publishing excellence

  

  
    
      Books

      	Bookstore
	Book Author Resources
	Submit a Book Proposal
	AMS Rights, Licensing, and Permissions
	Open Math Notes
	Frequently asked questions


    
    
      Journals

		Member Journals
	Research Journals
	Translation Journals
	Distributed Journals
	Open Access Journals
	Guidelines and Policies
	Journal Author Resources


    
    
      Librarian Resources

      	eBook Collections
	COUNTER Usage Statistics
	My Subscriptions
	Subscription Information
	Licensing Information


    
      
	Mathematical Reviews/MathSciNet®

      	MathSciNet®
	Reviewer Home
	MathSciNet® Subscriptions


    
  



 


  
	
    Membership
    	 
         
        
  
    Membership  — Welcome to your membership center

  

  
    
       Join the AMS

       Renew your Membership

       Give a Membership

    
    
      Individual Membership

      	 Member Benefits
	Member Directory 
	Reciprocating Societies 
	Members in Developing Countries 


    
    
      Institutional Membership

      	Domestic Institutions
	International Institutions
	Two-Year Institutions
	Graduate Student Chapter Program


    
    
      Other Member Types

      	Corporate Memberships
	Associate Memberships


    
  



 


  
	
    Meetings
    	 
         
        
  
     Meetings & Conferences  — Engage with colleagues and the latest research 

  

  
      
	National Meetings

		Joint Mathematics Meetings
	Upcoming JMMs
	Previous JMMs
	Special Lectures
	Professional Enhancement Programs (PEPs)


    
    
      Sectional Meetings

      	Upcoming Sectionals
	Previous Sectionals
	Presenting Papers
	Hosting Sectionals


    
    
      Other Meetings, Conferences & Workshops

		Mathematics Research Communities
	Education Mini-conference
	International Meetings
	Mathematics Calendar
	Short Courses
	Workshop for Department Chairs and Leaders


    
    
      Meetings Resources

      	Suggest a Speaker
	AMS Meetings Grants
	Submitting Abstracts
	Welcoming Environment Policy
	MathSafe – supporting safe meetings


    
  



 


  
	
    News & Outreach
    	 
         
        
  
    News & Outreach — Explore news, images, posters, and mathematical essays

  

  
    
      News from the AMS

      	AMS News Releases
	Feature Stories
	Information for Journalists
	In Memory Of


    
    
      Math Voices

      	Feature Column
	Math in the Media
	Column on Teaching and Learning


    
    
      Explorations

      	Recognizing Diverse Mathematicians
	AMS Posters
	Mathematics & Music
	Mathematical Imagery
	Mathematical Moments


    
    
      	


    
  



 


  
	
    Professional Programs
    	 
         
        
  
    Professional Programs — Resources and opportunities to further your mathematical pursuits

  

  
    
      Professional Development

      	Employment Services
	Mathjobs.org
	BEGIN Career Initiative
	Mathprograms.org
	Mathematical Opportunities Database
	Research Seminars


    
    
      Institutional Information and Data

      	Annual Survey of the Mathematical and Statistical Sciences
	CBMS Survey 
	Other Sources of Data
	Directory of Institutions in the Mathematical Sciences
	Professional Directory


    
    
      Grants & Support

      	AMS-Simons Grants for PUI Faculty
	Travel Grants
	Fellowships & Scholarships
	Epsilon Fund
	Child Care Grants


    
    
      Awards & Recognition

      	AMS Prizes & Awards
	Fellows of the AMS


    
  



 


  
	
    Education
    	 
         
        
  
    Education — Resources to support advanced mathematics teaching and learning

  

  
    
      For Students

		Information for Undergraduate and High School Students
	Research Experiences for Undergraduates (REUs)
	Considering Grad School
	Find Grad Programs
	Applying to Grad School
	What do Mathematicians Do?


    
    
      For Teachers

      	Teaching Online
	Teaching Resources
	Inclusive Classrooms
	Assessing Student Learning
	Education Webinars


    
    
      For Department Leaders & Mentors

      	Information for Department Leaders
	paraDIGMS (Diversity in Graduate Mathematical Sciences)


    
    
      	


    
  



 


  
	
    Government Relations
    	 
         
        
  
    Government Relations — Advocating for the mathematical sciences

  

  
    
	Elevating Mathematics in Congress

		Our Mission
	Letters, Statements, & Legislation
	Congressional Briefings


    

      
Legislative Priorities

      	Federal Issues of Concern 
	Federal Budget Process 



	 

      
      Get Involved

      	Advocacy Resources 
	Take Action 
	Contact Us 


      
    
      DC-Based Fellowships

      	Congressional Fellowship 
	Mass Media Fellowship 
	Catalyzing Advocacy in Science & Engineering (CASE) Fellowship


    
     
  



 


  
	
    Giving
    	 
         
        
  
    Giving to the AMS  — Your gifts make great things happen for mathematics   
      Make a Gift
       

  

  
    
      What You Can Support

      	The 2020 Fund
	Next Generation Fund 
	Birman Fellowship for Women Scholars
	JMM Child Care Grants
	Mathematics Research Communities 
	MathSciNet for Developing Countries


    
    
      Create a Legacy

      	Make a Tribute Gift
	Create a Permanent Fund
	Establish a Prize, Award or Fellowship
	Bequests and Charitable Estate Planning


    
    
      Honoring Your Gift

      	Donor Stories
	Donor Wall of Honor
	Thomas S. Fiske Society
	AMS Contributors Society
	AMS Gardens


    
    
      Giving Resources

      	AMS Development Committee
	AMS Gift Acceptance Policy
	Contact Us


    
  



 


  
	
    About the AMS
    	 
         
        
  
    About the AMS — Advancing research. Connecting the mathematics community.

  

  
    
      Our Organization

		Executive Staff
	Equity, Diversity, & Inclusion
	Jobs at AMS
	Contact Us
	Customer Service


    
    
      Our Governance

		Officers
	Board of Trustees
	Council
	Executive Committee 
	Presidents
	Committees


    
    
      Governance Operations

      	By-Laws
	Elections
	Calendar of Meetings
	Policy Statements & Guidelines


    
     
  



 


  





      
      
    

  




















   





   

	
	
	
	  

	  
	  

	  CURRENT ISSUE:

		   
	  
	  

	  [image: JOURNAL OF THE AMS]
      
		 Transactions of the American Mathematical Society

		   Published by the American Mathematical Society since 1900, Transactions of the American Mathematical Society is devoted to longer research articles in all areas of pure and applied mathematics. 

		   					ISSN 1088-6850 (online) 					ISSN 0002-9947
					 (print) 
				 
			   		   

		   The 2020 MCQ for Transactions of the American Mathematical Society is 1.48.  
			 
 What is MCQ? The Mathematical Citation Quotient (MCQ) measures journal impact by looking at citations over a five-year period. Subscribers to MathSciNet may click through for more detailed information. 

		   
	   
	   

   
	 
	   
		  
			
 	


 Journals Home 
eContent Search	
About TRAN		


Editorial Board 



Author and Submission Information

Journal Policies 
Subscription Information 
 Journal Email Notifications
   

    Remote Access	  
	

		  
		  
	  
		  
			 			 





   







   
	  

	  	
			

			   
			   Current volume 

		 
	
			  
			   Articles in press
			   
			
			
		 
	
			
			   
				Recently published 
			
		 
	
		   
		   All 
		    issues : 1900 – Present 		  
		  
		 



      

   



			  


			 
		  
			 






























































    

    Correlation of sequences and of measures, generic points for joinings and ergodicity of certain cocycles

    HTML articles powered by AMS MathViewer 

    	by
Jean-Pierre Conze, Tomasz Downarowicz and Jacek Serafin
                                PDF
            
        
	Trans. Amer. Math. Soc. 369 (2017), 3421-3441            Request permission        



    
        

        Abstract:

The main subject of the paper, motivated by a question raised by Boshernitzan, is to give criteria for a bounded complex-valued sequence to be uncorrelated to any strictly ergodic sequence. As a tool developed to study this problem we introduce the notion of correlation between two shift-invariant measures supported by the symbolic space with complex symbols. We also prove a “lifting lemma” for generic points: given a joining $\xi$ of two shift-invariant measures $\mu$ and $\nu$, every point $x$ generic for $\mu$ lifts to a pair $(x,y)$ generic for $\xi$ (such $y$ exists in the full symbolic space). This lemma allows us to translate correlation between bounded sequences to the language of correlation of measures. Finally, to establish that the property of an invariant measure being uncorrelated to any ergodic measure is essentially weaker than the property of being disjoint from any ergodic measure, we develop and apply criteria for ergodicity of four-jump cocycles over irrational rotations. We believe that apart from the applications to studying the notion of correlation, the two developed tools, the lifting lemma and the criteria for ergodicity of four-jump cocycles, are of independent interest. This is why we announce them also in the title. In the Appendix we also introduce the notion of conditional disjointness.
        
    

    

        References

        	 E. El Abdalaoui, J. Kułaga-Przymus, M. Lemańczyk, and T. de la Rue, The Chowla and the Sarnak conjectures from ergodic theory point of view, preprint, arXiv:1410.1673.



	S. Chowla, The Riemann hypothesis and Hilbert’s tenth problem, Mathematics and its Applications, Vol. 4, Gordon and Breach Science Publishers, New York-London-Paris, 1965.  MR 0177943
	Kai Lai Chung, A course in probability theory, Harcourt, Brace & World, Inc., New York, 1968.  MR 0229268
	Jean-Pierre Conze and Agata Piȩkniewska, On multiple ergodicity of affine cocycles over irrational rotations, Israel J. Math. 201 (2014), no. 2, 543–584.  MR 3265295, DOI 10.1007/s11856-014-0033-3
	Manfred Denker, Christian Grillenberger, and Karl Sigmund, Ergodic theory on compact spaces, Lecture Notes in Mathematics, Vol. 527, Springer-Verlag, Berlin-New York, 1976.  MR 0457675
	H. Furstenberg, Strict ergodicity and transformation of the torus, Amer. J. Math. 83 (1961), 573–601.  MR 133429, DOI 10.2307/2372899
	 M. Guenais and F. Parreau, Valeurs propres de transformations liées aux rotations irrationnelles et aux fonctions en escalier, arXiv:0605250v1.



	Kathy D. Merrill, Cohomology of step functions under irrational rotations, Israel J. Math. 52 (1985), no. 4, 320–340.  MR 829362, DOI 10.1007/BF02774084
	 P. Sarnak, Three lectures on the Möbius function, randomness and dynamics, http://publications.ias.edu/sarnak/.



	William A. Veech, Strict ergodicity in zero dimensional dynamical systems and the Kronecker-Weyl theorem $\textrm {mod}\ 2$, Trans. Amer. Math. Soc. 140 (1969), 1–33.  MR 240056, DOI 10.1090/S0002-9947-1969-0240056-X
	William A. Veech, Finite group extensions of irrational rotations, Israel J. Math. 21 (1975), no. 2-3, 240–259.  MR 396913, DOI 10.1007/BF02760801
	Benjamin Weiss, Single orbit dynamics, CBMS Regional Conference Series in Mathematics, vol. 95, American Mathematical Society, Providence, RI, 2000.  MR 1727510, DOI 10.1090/cbms/095



    

    
        

        

        Similar Articles

        	
        Retrieve articles in Transactions of the American Mathematical Society
        with MSC (2010):
        37A05,
37A20,
37A45
        
	
        Retrieve articles in all journals
        with MSC (2010):
        37A05,
37A20,
37A45
        



        

        
    

    

      Additional Information

      	Jean-Pierre Conze
	Affiliation: IRMAR, CNRS UMR 6625, University of Rennes I, Campus de Beaulieu, 35042 Rennes Cedex, France
	MR Author ID: 51205
	Tomasz Downarowicz
	Affiliation: Institute of Mathematics, Polish Academy of Science, Śniadeckich 8, 00-656 Warsaw, Poland
	MR Author ID: 59525
	Jacek Serafin
	Affiliation: Faculty of Pure and Applied Mathematics, Wrocław University of Science and Technology, Wybrzeże Wyspiańskiego 27, 50-370 Wrocław, Poland
	MR Author ID: 342317
	Received by editor(s): February 9, 2015
	Received by editor(s) in revised form: May 8, 2015
	Published electronically: September 13, 2016
	Additional Notes: The research of the second and third authors was supported by the NCN (National Science Center, Poland) grant 2013/08/A/ST1/00275.
	© Copyright 2016
American Mathematical Society
	Journal: Trans. Amer. Math. Soc. 369 (2017), 3421-3441 
	MSC (2010): Primary 37A05, 37A20; Secondary 37A45

	DOI: https://doi.org/10.1090/tran/6788
	MathSciNet review: 3605976



    

    



		  
	  
		  
	   
	 
   
 


   







    




   [image: Link to the American Mathematical Society homepage]


 



	
	
	
	
	





      American Mathematical Society · 
      201 Charles Street Providence, Rhode Island 02904-2213 · Contact Us

      AMS, American Mathematical Society, the tri-colored AMS logo, and Advancing research, Creating connections, are trademarks and services marks of the American Mathematical Society and registered in the U.S. Patent and Trademark Office.

 © Copyright 
	  , American Mathematical Society · View Our Privacy Statement · Terms of Use ·  Accessibility and AMS Online Content

    



  
  
  

  


  



