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Some recent results concerning asymptotic properties of Markov operators and semigroups are presented. Applications to diffusion processes and to randomly perturbed dynamical systems are given.
Keywords
	Transport Equation
	Asymptotic Stability
	Asymptotic Property
	Probabilistic Interpretation
	Stochastic Perturbation

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.


This research was partially supported by the State Committee for Scientific Research (Poland) Grant No. 2 P03A 010 16 and by the Foundation for Polish Science.



                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                    References
	S. Aida, S. Kusuoka and D. Strook, On the support of Wiener functionals in Asymptotic problems in probability theory: Wiener functionals and asymptotic, K. D. Elworthy and N. Ikeda (eds.), pp. 3–34, Pitman Research Notes in Math. Series 284, Longman Scient. Tech., 1993.

                        Google Scholar 
                

	L. Arkeryd, R. Espositio and M. Pulvirenti, Comm. Math. Phys. 111, 393–407 (1987).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	V. Balakrishnan, C. Van den Broeck and P. Hanggi, Phys. Rev. A38, 4213–4222 (1988).
ADS 
    
                    Google Scholar 
                

	J.M. Ball and J. Carr, J. Statist. Phys. 61, 203–234 (1990).
Article 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	M.F. Barnsley, Fractals Everywhere, Academic Press, New York, 1993.
MATH 
    
                    Google Scholar 
                

	K. Baron and A. Lasota, Ann. Polon. Math. 58, 161–175 (1993).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	W. Bartoszek and T. Brown, Bull. Pol. Ac.: Math. 45, 17–24 (1997).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	C.J.K. Batty, Z. Brzeźniak and D.A. Greenfield, Studia Math. 121, 167–183 (1996).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	G. Ben Arous and R. Léandre, Probab. Theory Relat. Fields 90, 377–402 (1991).
Article 
    MATH 
    
                    Google Scholar 
                

	V. Bezak, J. Phys. A: Math. Gen. 25, 6027–6041 (1992).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	Z. Brzeźniak and B. Szafirski, Bull. Pol. Ac.: Math. 39, 1–10 (1991).
MATH 
    
                    Google Scholar 
                

	S. Chandrasekhar and G. Münch, Astrophys. J. 125, 94–123 (1952).

                    Google Scholar 
                

	F.P. da Costa, J. Math. Anal. Appl. 192, 892–914 (1995).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	T. Dłotko and A. Lasota, Statistical stability and the lower bound function technique, in Semigroups theory and applications, Vol I, H. Brezis, M. Crandall and F. Kappel (eds.), pp. 75–95, Longman Scientific & Technical, 1987.

                        Google Scholar 
                

	N. Dunford and J.T. Schwartz, Linear Operators, Part I, Interscience Publ., New York, 1968.

                    Google Scholar 
                

	O. Diekmann, H.J.A. Heijmans and H.R. Thieme, J. Math. Biol. 19, 227–248 (1984).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	J. Dieudonne, Ann. Univ. Grenoble 23, 25–53 (1948).
MathSciNet 
    
                    Google Scholar 
                

	S. Ethier and T. Kurtz, Markov Processes: Characterization and Convergence, John Wiley, New York, 1986.
MATH 
    
                    Google Scholar 
                

	S.R. Foguel, The Ergodic Theory of Markov Processes, Van Nostrand Reinhold Comp., New York, 1969.
MATH 
    
                    Google Scholar 
                

	P. Garbaczewski and R. Olkiewicz, J. Math. Phys. 41, 6843–6860 (2000).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	I.I. Gihman and A.V. Skorohod, Stochastic Differential Equations, Springer-Verlag, New York, 1972.

                    Google Scholar 
                

	R.Z. Hasminskii, Teor. Verojatn. Primenen. 5, 196–214 (1960) (in Russian).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	P. Hennequin and A. Tortrat, Theorie des probabilities et quelques applications, Masson et Cie, Paris, 1965.

                    Google Scholar 
                

	B. Jamison and S. Orey, Z. Wahrsch. Verw. Gebiete 8, 41–48 (1967).
Article 
    MATH 
    
                    Google Scholar 
                

	I. Jeon, Comm. Math. Phys. 194, 541–567 (1998).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	T. Komorowski and J. Tyrcha, Bull. Pol. Ac.: Math. 37, 221–228 (1989).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	A. Lasota and M.C. Mackey, Chaos, Fractals and Noise. Stochastic Aspects of Dynamics, Springer Applied Mathematical Sciences 97, New York, 1994.

                        Google Scholar 
                

	A. Lasota and M.C. Mackey, J. Math. Biol. 19, 43–62 (1984).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	A. Lasota and J. Myjak, Bull. Pol. Acad. Sci.: Math. 44, 5–21 (1996).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	A. Lasota and J. Traple, J. Diff. Equations 159, 578–596 (1999).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	A. Lasota and J.A. Yorke, Random and Computational Dynamics 2, 41–77 (1994).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	M. Lin, Z. Wahrsch. Verw. Gebiete 19, 231–242 (1971).
Article 
    
                    Google Scholar 
                

	K. Łoskot and R. Rudnicki, Ann. Pol. Math. 53, 139–145 (1991).
MATH 
    
                    Google Scholar 
                

	K. Łoskot and R. Rudnicki, Bull. Pol. Ac.: Math. 37, 229–235 (1989).
MATH 
    
                    Google Scholar 
                

	J. Łuczka and R. Rudnicki, J. Statist. Phys. 83, 1149–1164 (1996).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	M.C. Mackey and R. Rudnicki, J. Math. Biol. 33, 89–109 (1994).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	J. Malczak, Rend. Sem. Mat. Univ. Padova 87, 281–297 (1992).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	P. Malliavin, Stochastic calculus of variations and hypoelliptic operators, in Proc. Intern. Symp. Stoch. Diff. Equations of Kyoto 1976, K. Itô (eds.), pp. 195–263, John Wiley, New York, 1978.

                    Google Scholar 
                

	P. Malliavin, C
                  k-hypoellipticity with degeneracy, in Stochastic Analysis, A. Friedman and M. Pinsky (eds.), pp. 199–214, Acad. Press, New York 1978.

                    Google Scholar 
                

	J.A.J. Metz and O. Diekmann, The Dynamics of Physiologically Structured Populations, Springer Lecture Notes in Biomathematics 68, New York, 1986.

                        Google Scholar 
                

	J. van Neerven, The Asymptotic Behaviour of a Semigroup of Linear Operators, Birkhäuser, Basel, 1996.

                    Google Scholar 
                

	J. Norris, Simplified Malliavin calculus, in Séminaire de probabilitiés XX, Lecture Notes in Mathematics, 1204, pp.101–130, Springer, 1986.

                        Google Scholar 
                

	E. Nummelin, General Irreducible Markov Chains and Non-negative Operators, Cambridge Tracts in Mathematics 83, Cambridge University Press, Cambridge, 1984.

                    Google Scholar 
                

	K. Pichór, Ann. Pol. Math. 68, 83–96 (1998).
MATH 
    
                    Google Scholar 
                

	K. Pichór and R. Rudnicki, J. Math. Anal. Appl. 215, 56–74 (1997).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	K. Pichór and R. Rudnicki, Bull. Pol. Ac.: Math. 45, 379–397 (1997).
MATH 
    
                    Google Scholar 
                

	K. Pichór and R. Rudnicki, J. Math. Anal. Appl. 249, (2000) 668–685.
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Ann. Pol. Math. 54, 47–153 (1991).
MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Ann. Pol. Math. 57, 45–55 (1992).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Bull. Pol. Ac.: Math. 40, 111–128 (1992).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, J. Diff. Equations 102, 391–401 (1993).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Ann. Pol. Math. 58, 37–45 (1993).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Asymptotic properties of the Fokker-Planck equation, in Chaos — The interplay between stochastics and deterministic behaviour, Karpacz’95 Proc., P. Garbaczewski, M. Wolf, A. Weron (eds.), pp. 517–521, Lecture Notes in Physics 457, Springer, Berlin, 1995.
Chapter 
    
                    Google Scholar 
                

	R. Rudnicki, Bull. Pol. Ac.: Math. 43, 245–262 (1995).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Integ. Equat. Oper. Th. 24, 320–327 (1996).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki, Bull. Pol. Ac.: Math. 45, 1–5 (1997).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	R. Rudnicki and K. Pichór, J. Biol. Systems 8, 69–94 (2000).

                    Google Scholar 
                

	R. Sanders, J. Math. Anal. Appl. 112, 335–346 (1985).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	D.W. Stroock and S.R.S. Varadhan, Comm. Pure Appl. Math. 24, 651–713 (1972).
Article 
    MathSciNet 
    
                    Google Scholar 
                

	D.W. Stroock and S.R.S. Varadhan, On the support of diffusion processes with applications to the strong maximum principle, Proc. Sixth Berkeley Symposium on Mathematical Statistics and Probability, vol. III, pp. 333–360, Univ. Cal. Press, Berkeley, 1972.

                    Google Scholar 
                

	J.A. Tjon and T.T. Wu, Phys. Rev. A19, 883–888 (1987).
ADS 
    
                    Google Scholar 
                

	J. Traple, Bull. Pol. Ac.: Math. 44, 230–252 (1996).

                    Google Scholar 
                

	J. Tyrcha, J. Math. Biology 26, 465–475 (1988).
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	J.J. Tyson and K.B. Hannsgen, J. Math. Biol. 23, 231–246 (1986).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	B. Wennberg, Arch. Rational Mech. Anal. 130, 103–144 (1995).
Article 
    MATH 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Mathematics, Polish Academy of Sciences, Bankowa 14, PL-40-007, Katowice, Poland
R. Rudnicki & M. Tyran-Kamińska

	Institute of Mathematics, Silesian University, Bankowa 14, PL-40-007, Katowice, Poland
R. Rudnicki & K. Pichór


Authors	R. RudnickiView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. PichórView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. Tyran-KamińskaView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Institute of Physics, University of Zielona Góra, pl. Słowiański 6, 65069, Zielona Góra, Poland
Piotr Garbaczewski 

	Institute of Theoretical Physics, University of Wrocław, pl. M. Borna 9, 50205, Wrocław, Poland
Robert Olkiewicz 




Rights and permissions
Reprints and permissions


Copyright information
© 2002 Springer-Verlag Berlin Heidelberg


About this chapter
Cite this chapter
Rudnicki, R., Pichór, K., Tyran-Kamińska, M. (2002).  Markov Semigroups and Their Applications.

                     In: Garbaczewski, P., Olkiewicz, R. (eds) Dynamics of Dissipation. Lecture Notes in Physics, vol 597. Springer, Berlin, Heidelberg. https://doi.org/10.1007/3-540-46122-1_9
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/3-540-46122-1_9

	Published: 06 November 2002

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-44111-3

	
                                Online ISBN: 978-3-540-46122-7

	eBook Packages: Springer Book Archive


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



