







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


    
     
  



 


  





      
      
    

  

























   
   
   
   

×
On March 21st, the AMS website will be down for regularly scheduled maintenance from 5:00am–8:00am






   

   
   
   	
		   [image: Quarterly of Applied Mathematics]
	   




   

   
      
	 [image: Quarterly of Applied Mathematics]
   


   					 Online 
					 ISSN 1552-4485;		  Print 
					 ISSN 0033-569X   

   

    
	 Journals Home
	 Search
	 My Subscriptions
	 Subscribe
   

   


   


  
    
      
Your device is paired with
      
for
         another  days.
    
  




   
   

   








































































































    
    
  
    
            Previous issue
| This issue
| Most recent issue
| All issues
| Next issue
| Previous article
| Recently published articles
| Next article

    

  



 

  
               

    
              
   
   
 
 

Decay estimate and global existence of a semilinear Mindlin-Timoshenko plate system with full frictional damping in the whole space







Authors:
Kaiqiang Li and Rui Xue




Journal:
Quart. Appl. Math. 78 (2020), 703-724



MSC (2010):
Primary 35A01; Secondary 74H40, 74K10



DOI:
https://doi.org/10.1090/qam/1569



Published electronically:
March 23, 2020



MathSciNet review:
4148824


Full-text PDF 







        
Abstract |
References |
Similar Articles |
Additional Information




        
        [bookmark: Abstract]Abstract: In this paper, we are interested in a semilinear Mindlin-Timoshenko system with an irrotationality condition for the angle variables. Under the smallness assumption on the initial data, the decay rate of solutions is obtained by using both the multiplier method in the Fourier space and the fundamental solution method. Moreover, we also prove the global existence of solutions by the standard method.        
            

        
        
        
        [bookmark: References]References
        [Enhancements
         On
         Off]
        (What's this?)
        

        


        
        






	F. D. Araruna and E. Zuazua, Controllability of the Kirchhoff system for beams as a limit of the Mindlin-Timoshenko system, SIAM J. Control Optim. 47 (2008), no. 4, 1909–1938. MR 2421335, DOI https://doi.org/10.1137/060659934

	F. D. Araruna, P. Braz E Silva, and E. Zuazua, Asymptotic limits and stabilization for the 1D nonlinear Mindlin-Timoshenko system, J. Syst. Sci. Complex. 23 (2010), no. 3, 414–430. MR 2679535, DOI https://doi.org/10.1007/s11424-010-0137-8

	Igor Chueshov and Irena Lasiecka, Global attractors for Mindlin-Timoshenko plates and for their Kirchhoff limits, Milan J. Math. 74 (2006), 117–138. MR 2278731, DOI https://doi.org/10.1007/s00032-006-0050-8

	Hugo D. Fernández Sare, On the stability of Mindlin-Timoshenko plates, Quart. Appl. Math. 67 (2009), no. 2, 249–263. MR 2514634, DOI https://doi.org/10.1090/S0033-569X-09-01110-2

	Claudio Giorgi and Federico M. Vegni, The longtime behavior of a nonlinear Reissner-Mindlin plate with exponentially decreasing memory kernels, J. Math. Anal. Appl. 326 (2007), no. 2, 754–771. MR 2280942, DOI https://doi.org/10.1016/j.jmaa.2006.03.024

	Marié Grobbelaar-Van Dalsen, Strong stabilization of models incorporating the thermoelastic Reissner-Mindlin plate equations with second sound, Appl. Anal. 90 (2011), no. 9, 1419–1449. MR 2819989, DOI https://doi.org/10.1080/00036811.2010.530259

	Marié Grobbelaar-Van Dalsen, On the dissipative effect of a magnetic field in a Mindlin-Timoshenko plate model, Z. Angew. Math. Phys. 63 (2012), no. 6, 1047–1065. MR 3000714, DOI https://doi.org/10.1007/s00033-012-0206-z

	Marié Grobbelaar-Van Dalsen, Stabilization of a thermoelastic Mindlin-Timoshenko plate model revisited, Z. Angew. Math. Phys. 64 (2013), no. 4, 1305–1325. MR 3085916, DOI https://doi.org/10.1007/s00033-012-0289-6

	Marié Grobbelaar-Van Dalsen, Exponential stabilization of magnetoelastic waves in a Mindlin-Timoshenko plate by localized internal damping, Z. Angew. Math. Phys. 66 (2015), no. 4, 1751–1776. MR 3377713, DOI https://doi.org/10.1007/s00033-015-0507-0

	Marié Grobbelaar-Van Dalsen, Polynomial decay rate of a thermoelastic Mindlin-Timoshenko plate model with Dirichlet boundary conditions, Z. Angew. Math. Phys. 66 (2015), no. 1, 113–128. MR 3304709, DOI https://doi.org/10.1007/s00033-013-0391-4

	Yan Guo and Yanjin Wang, Decay of dissipative equations and negative Sobolev spaces, Comm. Partial Differential Equations 37 (2012), no. 12, 2165–2208. MR 3005540, DOI https://doi.org/10.1080/03605302.2012.696296

	Kentaro Ide, Kazuo Haramoto, and Shuichi Kawashima, Decay property of regularity-loss type for dissipative Timoshenko system, Math. Models Methods Appl. Sci. 18 (2008), no. 5, 647–667. MR 2413032, DOI https://doi.org/10.1142/S0218202508002802

	John E. Lagnese, Boundary stabilization of thin plates, SIAM Studies in Applied Mathematics, vol. 10, Society for Industrial and Applied Mathematics (SIAM), Philadelphia, PA, 1989. MR 1061153

	Ta-Tsien Li and Yun Mei Chen, Global classical solutions for nonlinear evolution equations, Pitman Monographs and Surveys in Pure and Applied Mathematics, vol. 45, Longman Scientific & Technical, Harlow; copublished in the United States with John Wiley & Sons, Inc., New York, 1992. MR 1172318

	Akitaka Matsumura, On the asymptotic behavior of solutions of semi-linear wave equations, Publ. Res. Inst. Math. Sci. 12 (1976/77), no. 1, 169–189. MR 0420031, DOI https://doi.org/10.2977/prims/1195190962

	Maria Grazia Naso and Federico M. Vegni, Asymptotic behavior of the energy to a thermo-viscoelastic Mindlin-Timoshenko plate with memory, Int. J. Pure Appl. Math. 21 (2005), no. 2, 175–198. MR 2153527

	B. G. Pachpatte, Inequalities for differential and integral equations, Mathematics in Science and Engineering, vol. 197, Academic Press, Inc., San Diego, CA, 1998. MR 1487077

	Michael Pedersen, The functional analytic setting of HUM. II. The Mindlin-Timoshenko plate model, Int. J. Pure Appl. Math. 40 (2007), no. 3, 373–397. MR 2362751

	Michael Pedersen, Well posedness and regularity of the controlled Mindlin-Timoshenko plate model, Int. J. Pure Appl. Math. 40 (2007), no. 2, 273–289. MR 2361656

	Pei Pei, Mohammad A. Rammaha, and Daniel Toundykov, Global well-posedness and stability of semilinear Mindlin-Timoshenko system, J. Math. Anal. Appl. 418 (2014), no. 2, 535–568. MR 3206668, DOI https://doi.org/10.1016/j.jmaa.2014.03.014

	Pei Pei, Mohammad A. Rammaha, and Daniel Toundykov, Local and global well-posedness of semilinear Reissner-Mindlin-Timoshenko plate equations, Nonlinear Anal. 105 (2014), 62–85. MR 3200741, DOI https://doi.org/10.1016/j.na.2014.03.024

	Michael Pokojovy, On stability of hyperbolic thermoelastic Reissner-Mindlin-Timoshenko plates, Math. Methods Appl. Sci. 38 (2015), no. 7, 1225–1246. MR 3338151, DOI https://doi.org/10.1002/mma.3140

	Reinhard Racke and Belkacem Said-Houari, Decay rates and global existence for semilinear dissipative Timoshenko systems, Quart. Appl. Math. 71 (2013), no. 2, 229–266. MR 3087421, DOI https://doi.org/10.1090/S0033-569X-2012-01280-8

	Reinhard Racke, Lectures on nonlinear evolution equations, 2nd ed., Birkhäuser/Springer, Cham, 2015. Initial value problems. MR 3381126

	Reinhard Racke, Weike Wang, and Rui Xue, Optimal decay rates and global existence for a semilinear Timoshenko system with two damping effects, Math. Methods Appl. Sci. 40 (2017), no. 1, 210–222. MR 3583048, DOI https://doi.org/10.1002/mma.3983

	M. A. Jorge Silva, T. F. Ma, and J. E. Muñoz Rivera, Mindlin-Timoshenko systems with Kelvin-Voigt: analyticity and optimal decay rates, J. Math. Anal. Appl. 417 (2014), no. 1, 164–179. MR 3191419, DOI https://doi.org/10.1016/j.jmaa.2014.02.066


	 W. K. Wang and R. Xue, Decay estimate and global existence of semilinear thermoelastic Timoshenko system with two damping effects, Acta Math. Sci. 39B(6) (2019), 1461-1486.





        
        

        
        


	 F. D. Araruna and E. Zuazua, Controllability of the Kirchhoff system for beams as a limit of the Mindlin-Timoshenko system, SIAM J. Control Optim. 47 (2008), no. 4, 1909–1938.  MR 2421335, DOI https://doi.org/10.1137/060659934 


	 F. D. Araruna, P. Braz E Silva, and E. Zuazua, Asymptotic limits and stabilization for the 1D nonlinear Mindlin-Timoshenko system, J. Syst. Sci. Complex. 23 (2010), no. 3, 414–430.  MR 2679535, DOI https://doi.org/10.1007/s11424-010-0137-8 


	 Igor Chueshov and Irena Lasiecka, Global attractors for Mindlin-Timoshenko plates and for their Kirchhoff limits, Milan J. Math. 74 (2006), 117–138.  MR 2278731, DOI https://doi.org/10.1007/s00032-006-0050-8 


	 Hugo D. Fernández Sare, On the stability of Mindlin-Timoshenko plates, Quart. Appl. Math. 67 (2009), no. 2, 249–263.  MR 2514634, DOI https://doi.org/10.1090/S0033-569X-09-01110-2 


	 Claudio Giorgi and Federico M. Vegni, The longtime behavior of a nonlinear Reissner-Mindlin plate with exponentially decreasing memory kernels, J. Math. Anal. Appl. 326 (2007), no. 2, 754–771.  MR 2280942, DOI https://doi.org/10.1016/j.jmaa.2006.03.024 


	 Marié Grobbelaar-Van Dalsen, Strong stabilization of models incorporating the thermoelastic Reissner-Mindlin plate equations with second sound, Appl. Anal. 90 (2011), no. 9, 1419–1449.  MR 2819989, DOI https://doi.org/10.1080/00036811.2010.530259 


	 Marié Grobbelaar-Van Dalsen, On the dissipative effect of a magnetic field in a Mindlin-Timoshenko plate model, Z. Angew. Math. Phys. 63 (2012), no. 6, 1047–1065.  MR 3000714, DOI https://doi.org/10.1007/s00033-012-0206-z 


	 Marié Grobbelaar-Van Dalsen, Stabilization of a thermoelastic Mindlin-Timoshenko plate model revisited, Z. Angew. Math. Phys. 64 (2013), no. 4, 1305–1325.  MR 3085916, DOI https://doi.org/10.1007/s00033-012-0289-6 


	 Marié Grobbelaar-Van Dalsen, Exponential stabilization of magnetoelastic waves in a Mindlin-Timoshenko plate by localized internal damping, Z. Angew. Math. Phys. 66 (2015), no. 4, 1751–1776.  MR 3377713, DOI https://doi.org/10.1007/s00033-015-0507-0 


	 Marié Grobbelaar-Van Dalsen, Polynomial decay rate of a thermoelastic Mindlin-Timoshenko plate model with Dirichlet boundary conditions, Z. Angew. Math. Phys. 66 (2015), no. 1, 113–128.  MR 3304709, DOI https://doi.org/10.1007/s00033-013-0391-4 


	 Yan Guo and Yanjin Wang, Decay of dissipative equations and negative Sobolev spaces, Comm. Partial Differential Equations 37 (2012), no. 12, 2165–2208.  MR 3005540, DOI https://doi.org/10.1080/03605302.2012.696296 


	 Kentaro Ide, Kazuo Haramoto, and Shuichi Kawashima, Decay property of regularity-loss type for dissipative Timoshenko system, Math. Models Methods Appl. Sci. 18 (2008), no. 5, 647–667.  MR 2413032, DOI https://doi.org/10.1142/S0218202508002802 


	 John E. Lagnese, Boundary stabilization of thin plates, SIAM Studies in Applied Mathematics, vol. 10, Society for Industrial and Applied Mathematics (SIAM), Philadelphia, PA, 1989.  MR 1061153 


	 Ta-Tsien Li and Yun Mei Chen, Global classical solutions for nonlinear evolution equations, Pitman Monographs and Surveys in Pure and Applied Mathematics, vol. 45, Longman Scientific & Technical, Harlow; copublished in the United States with John Wiley & Sons, Inc., New York, 1992.  MR 1172318 


	 Akitaka Matsumura, On the asymptotic behavior of solutions of semi-linear wave equations, Publ. Res. Inst. Math. Sci. 12 (1976/77), no. 1, 169–189.  MR 0420031, DOI https://doi.org/10.2977/prims/1195190962 


	 Maria Grazia Naso and Federico M. Vegni, Asymptotic behavior of the energy to a thermo-viscoelastic Mindlin-Timoshenko plate with memory, Int. J. Pure Appl. Math. 21 (2005), no. 2, 175–198.  MR 2153527 


	 B. G. Pachpatte, Inequalities for differential and integral equations, Mathematics in Science and Engineering, vol. 197, Academic Press, Inc., San Diego, CA, 1998.  MR 1487077 


	 Michael Pedersen, The functional analytic setting of HUM. II. The Mindlin-Timoshenko plate model, Int. J. Pure Appl. Math. 40 (2007), no. 3, 373–397.  MR 2362751 


	 Michael Pedersen, Well posedness and regularity of the controlled Mindlin-Timoshenko plate model, Int. J. Pure Appl. Math. 40 (2007), no. 2, 273–289.  MR 2361656 


	 Pei Pei, Mohammad A. Rammaha, and Daniel Toundykov, Global well-posedness and stability of semilinear Mindlin-Timoshenko system, J. Math. Anal. Appl. 418 (2014), no. 2, 535–568.  MR 3206668, DOI https://doi.org/10.1016/j.jmaa.2014.03.014 


	 Pei Pei, Mohammad A. Rammaha, and Daniel Toundykov, Local and global well-posedness of semilinear Reissner-Mindlin-Timoshenko plate equations, Nonlinear Anal. 105 (2014), 62–85.  MR 3200741, DOI https://doi.org/10.1016/j.na.2014.03.024 


	 Michael Pokojovy, On stability of hyperbolic thermoelastic Reissner-Mindlin-Timoshenko plates, Math. Methods Appl. Sci. 38 (2015), no. 7, 1225–1246.  MR 3338151, DOI https://doi.org/10.1002/mma.3140 


	 Reinhard Racke and Belkacem Said-Houari, Decay rates and global existence for semilinear dissipative Timoshenko systems, Quart. Appl. Math. 71 (2013), no. 2, 229–266.  MR 3087421, DOI https://doi.org/10.1090/S0033-569X-2012-01280-8 


	 Reinhard Racke, Lectures on nonlinear evolution equations: Initial value problems, 2nd ed., Birkhäuser/Springer, Cham, 2015.  MR 3381126 


	 Reinhard Racke, Weike Wang, and Rui Xue, Optimal decay rates and global existence for a semilinear Timoshenko system with two damping effects, Math. Methods Appl. Sci. 40 (2017), no. 1, 210–222.  MR 3583048, DOI https://doi.org/10.1002/mma.3983 


	 M. A. Jorge Silva, T. F. Ma, and J. E. Muñoz Rivera, Mindlin-Timoshenko systems with Kelvin-Voigt: analyticity and optimal decay rates, J. Math. Anal. Appl. 417 (2014), no. 1, 164–179.  MR 3191419, DOI https://doi.org/10.1016/j.jmaa.2014.02.066 


	 W. K. Wang and R. Xue, Decay estimate and global existence of semilinear thermoelastic Timoshenko system with two damping effects, Acta Math. Sci. 39B(6) (2019), 1461-1486.



        
            

    
    [bookmark: Similar]Similar Articles
    


    
    Retrieve articles in Quarterly of Applied Mathematics
    with MSC (2010):
    35A01,
74H40,
74K10

    
Retrieve articles in all journals
    with MSC (2010):
    35A01,
74H40,
74K10






[bookmark: Additional]
Additional Information



        


        Kaiqiang Li



Affiliation:
School of Mathematics and Information Science, Yantai University, Yantai, 264005, Shandong, People’s Republic of China



Email:
kaiqiangli19@163.com
        


        Rui Xue



Affiliation:
School of Mathematical Sciences, Shanghai Jiao Tong University, Shanghai, 200240, People’s Republic of China



Email:
rxue2011@126.com






Keywords:
Semilinear Mindlin-Timoshenko system,
irrotationality condition,
Cauchy problem,
decay estimate,
global existence.



Received by editor(s):
June 30, 2019



Received by editor(s) in revised form:
January 17, 2020



Published electronically:
March 23, 2020



Additional Notes:
The first author is the corresponding author.

The work was partially supported by the National Natural Science Foundation of China (No.11871335 and No. 11571231).



Article copyright:
© Copyright 2020
Brown University

 
        
  
    
            Previous issue
| This issue
| Most recent issue
| All issues
| Next issue
| Previous article
| Recently published articles
| Next article

    

  

  

   

   







    




   [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

    



  
  
  

  


  



