
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
        
            
                
                    
                        
                    

                
            

            
    
        
            
                

                
                    
                        
                            
                                
                                    
                                        
                                        
                                    
                                    
                                
                            

                        

                        

                        
                            	Textbook
	© 2019


                            
                                Peridynamic Differential Operator for Numerical Analysis
                            

                            
                        

                    

                    
                    

                

            

        

    

            
    
        
            	
                        Home



	
                        Textbook


                        
    
        
            
                Authors:

                	
                            Erdogan Madenci
                            0, 
                        
	
                            Atila Barut
                            1, 
                        
	
                            Mehmet Dorduncu
                            2
                        


                
            

        
        

        
        
            
                	
                            
                                Erdogan Madenci
                            
                            
                                	
                                        
                                            
                                                Aerospace and Mechanical Engineering Department, University of Arizona, Tucson, USA

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Atila Barut
                            
                            
                                	
                                        
                                            
                                                Aerospace and Mechanical Engineering Department, University of Arizona, Tucson, USA

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Mehmet Dorduncu
                            
                            
                                	
                                        
                                            
                                                Aerospace and Mechanical Engineering Department, University of Arizona, Tucson, USA

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        


            

        

        

        
            	Introduces a new computational method to advance the analysis of discrete data and the solutions to field equations of many physical phenomena

	Provides access to sample algorithms for researchers and student to self-study and discover their own solutions to problems

	Offers a comprehensive introduction to this emerging method suitable for graduate courses



        
        
    

                        
    
        
        
    


                        
                            
    
        
            	
                        12k Accesses

                    
	
                            68
                                Citations

                        


        

    



                        

                        
    

                    

                

                
        
            
                
                    Sections

                    	Table of contents
	About this book
	Keywords
	Authors and Affiliations
	About the authors
	Bibliographic Information
	Publish with us


                

            
        
    

                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 79.99 
      

       Price excludes VAT (USA) 
      

     

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

Buy eBook
     

    

    
     
      
        
        Hardcover Book  USD 99.99 
      

       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

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                


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

                            

                        
                    
                

                
    
        
                
                    
                        Table of contents (10 chapters)

                        
                            
    
        
            Search within book
            
                
                
                    Search
                    
                        
                    
                
                
                
            

        

    



                            

                            
                                	
        
            
                    Front Matter

                
                Pages i-xi
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Introduction
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 1-4
                

            


        

    
	
        
            
                                
                                    Peridynamic Differential Operator
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 5-37
                

            


        

    
	
        
            
                                
                                    Numerical Implementation
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 39-56
                

            


        

    
	
        
            
                                
                                    Interpolation, Regression, and Smoothing
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 57-90
                

            


        

    
	
        
            
                                
                                    Ordinary Differential Equations
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 91-116
                

            


        

    
	
        
            
                                
                                    Partial Differential Equations
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 117-157
                

            


        

    
	
        
            
                                
                                    Coupled Field Equations
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 159-185
                

            


        

    
	
        
            
                                
                                    Integrodifferential Equations
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 187-208
                

            


        

    
	
        
            
                                
                                    Weak Form of Peridynamics
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 209-246
                

            


        

    
	
        
            
                                
                                    Peridynamic Least Square Minimization
                                

                            
                        
                
                    	Erdogan Madenci, Atila Barut, Mehmet Dorduncu


                Pages 247-261
                

            


        

    
	
        
            
                    Back Matter

                
                Pages 263-282
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    


                            
                            

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
    

                
                
    
        
            
                
                    
                        About this book

                        
                            This book introduces the peridynamic (PD) differential operator, which enables the nonlocal form of local differentiation.  PD is a bridge between differentiation and integration.  It provides the computational solution of complex field equations and evaluation of derivatives of smooth or scattered data in the presence of discontinuities.  PD also serves as a natural filter to smooth noisy data and to recover missing data.

This book starts with an overview of the PD concept, the derivation of the PD differential operator, its numerical implementation for the spatial and temporal derivatives, and the description of sources of error.  The applications concern interpolation, regression, and smoothing of data, solutions to nonlinear ordinary differential equations, single- and multi-field partial differential equations and integro-differential equations.  It describes the derivation of the weak form of PD Poisson’s and Navier’s equations for direct imposition of essential and natural boundary conditions.  It also presents an alternative approach for the PD differential operator based on the least squares minimization.
Peridynamic  Differential Operator for Numerical Analysis is suitable for both advanced-level student and researchers, demonstrating how to construct solutions to all of the applications.  Provided as supplementary material, solution algorithms for a set of selected applications are available for more details in the numerical implementation.
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