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   Synonyms

   
    Linear solving of Apollonius problem; Linear solving of Dupin problem

   

  

 
 
  
   Definitions

   
    Introduction of Minkowski-Lorentz spaces to simplify Euclidean 2- or 3-dimensional problems.

   

  

 
 
  
   Introduction

   
    The Apollonius problem is the determination, in a plane, of a circle tangent to three given geometric circles which corresponds to 23 = 8 Apollonius cases using oriented circles. The use of the Minkowski-Lorentz space permits to choice one over eight cases. Moreover, it generalizes when an oriented circle becomes an oriented line, the new number of solutions is given using the same algorithm whereas the new number of solutions is multiplied by 4 in the usual Euclidean affine space. The centers of the circles tangent to two given circles are on a conic. So, solving one of the Apollonius problems (with oriented circles) leads to the computation of the intersection of two conics whereas the problem is linear on the circles space Λ3 in the Minkowski-Lorentz space L3,1. The Dupin problem is the...

   

  

 

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

                                        

                                    
                                
                                
                                    
                                        
                                            
                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                            References
	Bécar, J.P., Druoton, L., Fuchs, L., Garnier, L., Langevin, R., Morin, G.: Espace de Minkowski-Lorentz et espace des sphères: un état de l’art. In: GTMG 2016, Dijon, France, Mars 2016. Le2i, Université de Bourgogne

                        Google Scholar 
                

	Cayley, A.: On the cyclide. Q. J. Pure Appl. Math. 12, 148–165 (1873)
MATH 
    
                    Google Scholar 
                

	Darboux, G.: Sur une Classe Remarquable de Courbes et de Surfaces Algébriques et sur la Théorie des Imaginaires. Gauthier-Villars, Paris (1873)
MATH 
    
                    Google Scholar 
                

	Darboux, G.: Leçons sur la Théorie Générale des Surfaces, vol. 1. Gauthier-Villars, Paris (1887)
MATH 
    
                    Google Scholar 
                

	Darboux, G.: Principes de géométrie analytique. Gauthier-Villars, Paris (1917)
MATH 
    
                    Google Scholar 
                

	Druoton, L.: Recollements de morceaux de cyclides de Dupin pour la modélisation et la reconstruction 3D. PhD thesis, Université de Bourgogne, Institut de Mathématiques de Bourgogne, avril (2013)

                        Google Scholar 
                

	Druoton, L., Langevin, R., Garnier, L.: Blending canal surfaces along given circles using Dupin cyclides. Int. J. Comput. Math., 1–20 (2013a)

                        Google Scholar 
                

	Druoton, L., Garnier, L., Langevin, R.: Iterative construction of Dupin cyclide characteristic circles using non-stationary iterated function systems (IFS). Comput. Aided Des. 45(2), 568–573 (2013b). Solid and Physical Modeling 2012, Dijon
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Druoton, L., Fuchs, L., Garnier, L., Langevin, R.: The non-degenerate Dupin cyclides in the space of spheres using geometric algebra. AACA. 23(4), 787–990 (2014). ISSN 0188-7009
MATH 
    
                    Google Scholar 
                

	Dupin, C.P.: Application de Géométrie et de Méchanique à la Marine, aux Ponts et Chaussées, etc. Bachelier, Paris (1822)

                    Google Scholar 
                

	Dutta, D., Martin, R.R., Pratt, M.J.: Cyclides in surface and solid modeling. IEEE Comput. Graph. Appl. 13(1), 53–59 (1993)
Article 
    
                    Google Scholar 
                

	Forsyth, A.R.: Lecture on Differential Geometry of Curves and Surfaces. Cambridge University Press, Cambridge (1912)
MATH 
    
                    Google Scholar 
                

	Garnier, L.: Mathématiques pour la modélisation géométrique, la représentation 3D et la synthèse d’images. Ellipses, Paris (2007). ISBN: 978-2-7298-3412-8
MATH 
    
                    Google Scholar 
                

	Garnier, L., Bécar, J.P.: Nouveaux modèles géométriques pour la C.A.O. et la synthèse d’images: courbes de Bézier, points massiques et surfaces canal. Editions Universitaires Européennes, Saarbrucken (2017). ISBN 978-3-639-54676-7

                    Google Scholar 
                

	Garnier, L., Druoton, L.: Constructions of principal patches of Dupin cyclides defined by constraints: four vertices on a given circle and two perpendicular tangents at a vertex. In: XIV Mathematics of Surfaces, pp. 237–276, Birmingham, Royaume-Uni, 11–13 september (2013)

                        Google Scholar 
                

	Garnier, L., Bécar, J.-P., Druoton, L.: Canal surfaces as Bézier curves using mass points. Comput. Aided Geom. Des. 54, 15–34 (2017)
Article 
    MATH 
    
                    Google Scholar 
                

	Garnier, L., Bécar, J.-P., Druoton, L., Fuchs, L., Morin, G.: Theory of Minkowski-Lorentz Spaces, pp. 1–17. Springer International Publishing, Cham (2018)

                    Google Scholar 
                

	Langevin, R., Sifre, J.-C., Druoton, L., Garnier, L., Paluszny, M.: Finding a cyclide given three contact conditions. Comput. Appl. Math. 34, 1–18 (2015)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Pratt, M.J.: Cyclides in computer aided geometric design. Comput. Aided Geom. Des. 7(1–4), 221–242 (1990)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Pratt, M.J.: Cyclides in computer aided geometric design II. Comput. Aided Geom. Des. 12(2), 131–152 (1995)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	L.I.B. University of Burgundy-Franche-Comté, Dijon, France
L. Garnier & L. Druoton

	LAMAV-CGAO, Valenciennes, France
J. P. Bécar

	LIM-SIC, UMR CNRS 7252, Université de Poitiers, Chasseneuil, France
L. Fuchs

	Laboratoire IRIT, UMR CNRS 5505, Université Paul Sabatier, Toulouse, France
G. Morin


Authors	L. GarnierView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. P. BécarView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. DruotonView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. FuchsView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. MorinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                L. Garnier .


Editor information
Editors and Affiliations
	Inst. for Ed., Research, a. Scholarships, Los Angeles, CA, USA
Newton Lee 




Rights and permissions
Reprints and permissions


Copyright information
© 2019 Springer Nature Switzerland AG


About this entry
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this entry
Garnier, L., Bécar, J.P., Druoton, L., Fuchs, L., Morin, G. (2019).  Minkowski-Lorentz Spaces Applications: Resolution of Apollonius and Dupin Problems.

                     In: Lee, N. (eds) Encyclopedia of Computer Graphics and Games. Springer, Cham. https://doi.org/10.1007/978-3-319-08234-9_381-1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-08234-9_381-1

	Received: 20 April 2019

	Accepted: 04 June 2019

	Published: 13 August 2020

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-08234-9

	
                                Online ISBN: 978-3-319-08234-9

	eBook Packages: Springer Reference Computer SciencesReference Module Computer Science and Engineering







Publish with us
Policies and ethics



                            
                            
    

                        
                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.226.229.159
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


