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                    Abstract

Integral representations for the solutions of the Laplace and modified Helmholtz equations can be obtained using Green's theorem. However, these representations involve both the solution and its normal derivative on the boundary, and for a well-posed boundary-value problem (BVP) one of these functions is unknown. Determining the Neumann data from the Dirichlet data is known as constructing the Dirichlet-to-Neumann map. A new transform method was introduced in Fokas (1997, Proc. R. Soc. Lond. A, 53, 1411–1443) for solving BVPs for linear and integrable nonlinear partial differential equations (PDEs). For linear PDEs this method can be considered as the analogue of the Green's function approach in the Fourier plane. In this method the Dirichlet-to-Neumann map is characterized by a certain equation, the so-called global relation, which is formulated in the complex k-plane, where k denotes the complex extension of the spectral (Fourier) variable. Here we solve the global relation numerically for the Laplace and modified Helmholtz equations in a convex polygon. This is achieved by evaluating the global relation at a properly chosen set of points in the spectral (Fourier) plane, which is why this method has been called a ‘spectral collocation method’. Numerical experiments suggest that the method inherits the order of convergence of the basis used to expand the unknown functions, namely, exponential for a polynomial basis such as Chebyshev, and algebraic for a Fourier basis. However, the condition number of the associated linear system is much higher for a polynomial basis than for a Fourier one.
                    

    
    
         
    


                
                    This content is only available as a PDF.
                



        


        
© The author 2009. Published by Oxford University Press on behalf of the Institute of Mathematics and its Applications. All rights reserved.


        

    








 
    

    
        
    
                
                    Issue Section:

                        Articles
                


    



 
    

    
        
 
    


                    
                        You do not currently have access to this article.
                    

                

                
                    Download all slides
                

                    
         
    


                
    
        

 
    

    
         
    


                

            

        


            
                

    
        
    
        
            
                    Sign in


                    
                        [image: Information]
                        Get help with access
                    
            

        


            
    
        

    	
                    
                        [image: Institute of Mathematics and its Applications]
                    
                    
                        Institute of Mathematics and its Applications members

                        
    Sign in through society site
    [image: Arrow]



                    

            






 
    


            


        
    
            Personal account


    	Sign in with email/username & password
	Get email alerts
	Save searches
	Purchase content
	Activate your purchase/trial code



            
                    
                    Sign in
                    [image: Arrow]

                
                                    Register
            

    


    
    Institutional access


    	
            
                Sign in through your institution
                [image: Arrow]

            
        
	
                Sign in with a library card
                            Sign in with username/password
                              Recommend to your librarian
        


        Institutional account management

        Sign in as administrator



        



    

        Get help with access


        Institutional access


        
            Access to content on Oxford Academic is often provided through institutional subscriptions and purchases. If you are a member of an institution with an active account, you may be able to access content in one of the following ways:
        


        IP based access


        
            Typically, access is provided across an institutional network to a range of IP addresses. This authentication occurs automatically, and it is not possible to sign out of an IP authenticated account.
        


        Sign in through your institution


        
            Choose this option to get remote access when outside your institution. Shibboleth/Open Athens technology is used to provide single sign-on between your institutionâ€™s website and Oxford Academic.
        


        	Click Sign in through your institution.
	Select your institution from the list provided, which will take you to your institution's website to sign in.
	When on the institution site, please use the credentials provided by your institution. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.


        
            If your institution is not listed or you cannot sign in to your institutionâ€™s website, please contact your librarian or administrator.
        


        Sign in with a library card


        
            Enter your library card number to sign in. If you cannot sign in, please contact your librarian.
        


        Society Members


        
            Society member access to a journal is achieved in one of the following ways:
        


        Sign in through society site


        
            Many societies offer single sign-on between the society website and Oxford Academic. If you see â€˜Sign in through society siteâ€™ in the sign in pane within a journal:
        


        	Click Sign in through society site.
	When on the society site, please use the credentials provided by that society. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.



        
            If you do not have a society account or have forgotten your username or password, please contact your society.
        


        Sign in using a personal account


        
            Some societies use Oxford Academic personal accounts to provide access to their members. See below.
        


        Personal account


        
            A personal account can be used to get email alerts, save searches, purchase content, and activate subscriptions.
        

        
            Some societies use Oxford Academic personal accounts to provide access to their members.
        


        Viewing your signed in accounts


        
            Click the account icon in the top right to:
        


        	View your signed in personal account and access account management features.
	View the institutional accounts that are providing access.



        Signed in but can't access content


        
            Oxford Academic is home to a wide variety of products. The institutional subscription may not cover the content that you are trying to access. If you believe you should have access to that content, please contact your librarian.
        


        Institutional account management


        
            For librarians and administrators, your personal account also provides access to institutional account management. Here you will find options to view and activate subscriptions, manage institutional settings and access options, access usage statistics, and more.
        


    

    
        Close access help modal
    




    



 
    



    
            
        Purchase

            
                Subscription prices and ordering for this journal            
            
    
            
                Purchasing options for books and journals across Oxford Academic
            


            
                Short-term Access


                    
                        
                            To purchase short-term access, please sign in to your personal account above.
                        

                        
                            Don't already have a personal account? Register
                        

                    


                A spectral collocation method for the Laplace and modified Helmholtz equations in a convex polygon - 24 Hours access
                
                        
                            EUR €38.00
                        

                        
                            GBP £33.00
                        

                        
                            USD $41.00
                        

                

                
            


    



    
        Rental

        
            
                [image: Read this now at DeepDyve]
            

            
                This article is also available for rental through DeepDyve.
            

        

    

 
    


                

            

    




    
        
    
        
            
        

            Advertisement

            


 
    

 

    

 

    

    
        



        


    
            
                Citations

                    
    
        

 
    


                    

                            

                    
                Views

                
                    141

                

            

                    
                    Altmetric

                    
    
            
    

         
 
    


                    



            

                    
                
                    [image: Information]
                    More metrics information
                
            

    




                
                    




    
            Metrics


            
                
                    
                        Total Views
                        141
                    

                    
                        
                            48
                            Pageviews
                        

                        
                            93
                            PDF Downloads
                        

                                            

                

                Since 12/1/2016

            


            
            
                


                
                    	Month:	Total Views:
	December 2016	2
	February 2017	8
	March 2017	12
	May 2017	4
	June 2017	3
	July 2017	10
	August 2017	4
	September 2017	8
	November 2017	11
	December 2017	6
	January 2018	1
	February 2018	5
	March 2018	8
	April 2018	2
	June 2018	1
	July 2018	1
	August 2018	4
	September 2018	4
	November 2018	3
	December 2018	1
	January 2019	1
	June 2019	3
	August 2019	1
	March 2020	1
	May 2020	1
	June 2020	1
	July 2020	1
	December 2020	2
	February 2021	1
	April 2021	1
	May 2021	2
	June 2021	1
	July 2021	1
	August 2021	2
	September 2021	3
	October 2021	2
	November 2021	2
	December 2021	1
	January 2022	1
	April 2022	3
	October 2022	2
	January 2023	1
	April 2023	1
	May 2023	2
	July 2023	1
	August 2023	1
	September 2023	1
	October 2023	1
	November 2023	1
	March 2024	1


                

            



        
            Citations

                
    
        

 
    


                    Powered by Dimensions
                

                                
                        
                                41
                        
                        Web of Science
                    

        



        
            Altmetrics

            

    
            
    

         
 
    

            

        






    

                        ×
                    

                

        


 
    

    
        
    
        Email alerts

                
                    Article activity alert
                

                
                    Advance article alerts
                

                
                    New issue alert
                

                    
                Receive exclusive offers and updates from Oxford Academic
            

        
            

            
                
            
        

    

 
    

    
            


 
    

    
        
    Citing articles via

    
            
                Web of Science (41)
            

                    
                Google Scholar
            

            


 
    

    
            	
                
                    Latest
                

            
	
                
                    Most Read
                

            
	
                
                    Most Cited
                

            


        






    




            
                    


    


    



        
On the rate of convergence of Yosida approximation for the nonlocal Cahn–Hilliard equation    



 






        
            
        







    


    



        
On the stability and convergence of discontinuous Galerkin schemes for incompressible flows    



 






        
            
        







    


    



        
Monolithic and local time-stepping decoupled algorithms for transport problems in fractured porous media    



 






        
            
        







    


    



        
On the necessity of the inf-sup condition for a mixed finite element formulation    



 






        
            
        







    


    



        
The One Step Malliavin scheme: new discretization of BSDEs implemented with deep learning regressions    



 






        
            
        






                    

            





        
        
        
        
        
 
    

    
            
        More from Oxford Academic

            
                Mathematical Analysis
            

            
                Mathematics
            

            
                Numerical Analysis
            

            
                Science and Mathematics
            


            
                Books
            

            
                Journals
            

    

 
    


    




    



    
        
    
        
            
        

            Advertisement

            


 
    













                

            
    


        
        


        
            


    
    
        
    
        
            
        

            Advertisement

                    
                close advertisement
            
    


 
    


    


    
            
    
        
    
        
            
        

            Advertisement

            


 
    


    



    



    	
    About IMA Journal of Numerical Analysis

	
    Editorial Board

	
    Author Guidelines

	
    Facebook

	
    Twitter


	
    Purchase

	
    Recommend to your Library

	
    Advertising and Corporate Services

	
    Journals Career Network







        
            

    [image: IMA Journal of Numerical Analysis]
                        


        
            	Online ISSN 1464-3642
	Print ISSN 0272-4979
	Copyright © 2024 Institute of Mathematics and its Applications


        



    


 
    


    
        
    
        



    
    



	About Oxford Academic
	Publish journals with us
	University press partners
	What we publish
	New features 





	Authoring
	Open access
	Purchasing
	Institutional account management
	Rights and permissions





	Get help with access
	Accessibility
	Contact us
	Advertising
	Media enquiries





	Oxford University Press
	News
	Oxford Languages
	University of Oxford





Oxford University Press is a department of the University of Oxford. It furthers the University's objective of excellence in research, scholarship, and education by publishing worldwide

[image: Oxford University Press]






	Copyright © 2024 Oxford University Press
	Cookie settings
	Cookie policy
	Privacy policy
	Legal notice










 
    


        

    

    

    


        








    



    
        
    

    Close




    
        

    

    Close






    
        This Feature Is Available To Subscribers Only

        Sign In or Create an Account

    

    Close




    This PDF is available to Subscribers Only

    View Article Abstract & Purchase Options
    
        For full access to this pdf, sign in to an existing account, or purchase an annual subscription.

    

    Close


 
    


    







    
    














    
    
    
        
            [image: Scholarly IQ]
        











    


    
    
    
    

    



    

    
    




    

    
            

 
    


    




        
    

