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        Abstract:

We establish the essential normality of a large new class of homogeneous submodules of the finite rank $d$-shift Hilbert module. The main idea is a notion of essential decomposability that determines when a submodule can be decomposed into the algebraic sum of essentially normal submodules. We prove that every essentially decomposable submodule is essentially normal, and introduce methods for establishing that a submodule is essentially decomposable. It turns out that many submodules have this property. We prove that many of the submodules considered by other authors are essentially decomposable, and in addition establish the essential decomposability of a large new class of homogeneous submodules. Our results support Arveson’s conjecture that every homogeneous submodule of the finite rank $d$-shift Hilbert module is essentially normal.
        
    

    

        References

        	William Arveson, Subalgebras of $C^*$-algebras. III. Multivariable operator theory, Acta Math. 181 (1998), no. 2, 159–228.  MR 1668582, DOI 10.1007/BF02392585
	William Arveson, The curvature invariant of a Hilbert module over $\textbf {C}[z_1,\cdots ,z_d]$, J. Reine Angew. Math. 522 (2000), 173–236.  MR 1758582, DOI 10.1515/crll.2000.037
	William Arveson, The Dirac operator of a commuting $d$-tuple, J. Funct. Anal. 189 (2002), no. 1, 53–79.  MR 1887629, DOI 10.1006/jfan.2001.3827
	William B. Arveson, $p$-summable commutators in dimension $d$, J. Operator Theory 54 (2005), no. 1, 101–117.  MR 2168861
	William Arveson, Quotients of standard Hilbert modules, Trans. Amer. Math. Soc. 359 (2007), no. 12, 6027–6055.  MR 2336315, DOI 10.1090/S0002-9947-07-04209-2
	C. Badea, S. Grivaux, and V. Müller, The rate of convergence in the method of alternating projections, Algebra i Analiz 23 (2011), no. 3, 1–30; English transl., St. Petersburg Math. J. 23 (2012), no. 3, 413–434.  MR 2896163, DOI 10.1090/S1061-0022-2012-01202-1
	Enrico Carlini, Reducing the number of variables of a polynomial, Algebraic geometry and geometric modeling, Math. Vis., Springer, Berlin, 2006, pp. 237–247.  MR 2279854, DOI 10.1007/978-3-540-33275-6_{1}5
	David Cox, John Little, and Donal O’Shea, Ideals, varieties, and algorithms, Undergraduate Texts in Mathematics, Springer-Verlag, New York, 1992. An introduction to computational algebraic geometry and commutative algebra.  MR 1189133, DOI 10.1007/978-1-4757-2181-2
	Kenneth R. Davidson, Christopher Ramsey, and Orr Moshe Shalit, The isomorphism problem for some universal operator algebras, Adv. Math. 228 (2011), no. 1, 167–218.  MR 2822231, DOI 10.1016/j.aim.2011.05.015
	 K. Davidson, C. Ramsey, O. Shalit, Operator algebras for analytic varieties, Preprint (2012), arXiv:1201.4072.



	Ronald G. Douglas, Essentially reductive Hilbert modules, J. Operator Theory 55 (2006), no. 1, 117–133.  MR 2212024
	Jörg Eschmeier, Essential normality of homogeneous submodules, Integral Equations Operator Theory 69 (2011), no. 2, 171–182.  MR 2765583, DOI 10.1007/s00020-010-1809-4
	Kurt Friedrichs, On certain inequalities and characteristic value problems for analytic functions and for functions of two variables, Trans. Amer. Math. Soc. 41 (1937), no. 3, 321–364.  MR 1501907, DOI 10.1090/S0002-9947-1937-1501907-0
	P. A. Fillmore and J. P. Williams, On operator ranges, Advances in Math. 7 (1971), 254–281.  MR 293441, DOI 10.1016/S0001-8708(71)80006-3
	Kunyu Guo and Kai Wang, Essentially normal Hilbert modules and $K$-homology, Math. Ann. 340 (2008), no. 4, 907–934.  MR 2372744, DOI 10.1007/s00208-007-0175-2
	Bruce Reznick, An inequality for products of polynomials, Proc. Amer. Math. Soc. 117 (1993), no. 4, 1063–1073.  MR 1119265, DOI 10.1090/S0002-9939-1993-1119265-2
	Orr Moshe Shalit, Stable polynomial division and essential normality of graded Hilbert modules, J. Lond. Math. Soc. (2) 83 (2011), no. 2, 273–289.  MR 2776637, DOI 10.1112/jlms/jdq054



    

    
        

        

        Similar Articles

        	
        Retrieve articles in Transactions of the American Mathematical Society
        with MSC (2010):
        47A13,
47A20,
47A99,
14Q99,
12Y05
        
	
        Retrieve articles in all journals
        with MSC (2010):
        47A13,
47A20,
47A99,
14Q99,
12Y05
        



        

        
    

    

      Additional Information

      	Matthew Kennedy
	Affiliation: School of Mathematics and Statistics, Carleton University, 1125 Colonel By Drive, Ottawa, Ontario, Canada K1S 5B6
	MR Author ID: 836009
	Email: mkennedy@math.carleton.ca
	Received by editor(s): May 25, 2012
	Received by editor(s) in revised form: December 17, 2012
	Published electronically: July 17, 2014
	© Copyright 2014
American Mathematical Society

The copyright for this article reverts to public domain 28 years after publication.
	Journal: Trans. Amer. Math. Soc. 367 (2015), 293-311 
	MSC (2010): Primary 47A13, 47A20, 47A99, 14Q99, 12Y05

	DOI: https://doi.org/10.1090/S0002-9947-2014-06108-4
	MathSciNet review: 3271262



    

    



		  
	  
		  
	   
	 
   
 


   







    




   [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

    



  
  
  

  


  



