
		
			
			
			Accessibility Links

			
					Accessibility
	Skip to content
	Jump to search field
	Site navigation
	EPFL navigation
	Breadcrumbs navigation
	Language switcher
	Sitemap
	Technical contact


			

			General EPFL navigation

			
				

				
					
						
							Navigate by profile

							You are
						
	
							Navigate by school

							By school
						
	
							About EPFL

							about EPFL
						


				

				
					
						
						
							
							
							
							
								Directory
									
										
										Directory
									
	
										
										EPFL websites
									
	
										
										Place
									
	
										
										This website
									
	
										
										Courses
									
	
										
										Publications
									
	
										
										News
									
	
										
										EPFL units
									


							

							Search
						

					

				

				

			

			
			
			
			
                    
                        CHAIR OF MODELLING AND SCIENTIFIC COMPUTING CMCS

                    

			

			Breadcrumb navigation

				
			EPFL
			
	
                        SB
                    
	
                        MATH
                    
	
			CMCS


			
			

			
			Language switcher

				
			English
			


			

			

			Go to

			
			Site homepage
				
            CMCS
        

	
                        
                    
	BIOREACTORS
	BRAIN MODELLING
	ELECTRO-MECHANICAL MODELLING OF THE HEART
	HUMAN CIRCULATORY SYSTEM
	YACHT DESIGN

	
                        
                    
	LUCA DEDE'
	ALFIO QUARTERONI	LAUREA HONORIS CAUSA IN NAVAL ENGINEERING
	VIDEOS
	GROUP PHOTOS


	SIMONE DEPARIS
	ANDREA MANZONI
	ANDREA BARTEZZAGHI
	NICCOLO' DAL SANTO
	ANTONELLO GERBI
	STEFANO PAGANI
	FILIPPO MENGHINI
	CLAUDIA COLCIAGO

	
                        
                    
	ALINGHI
	EPFL-LNCC
	FSI
	RB
	SINERGIA
	SAILING BOAT
	HP2C
	IST-EPFL
	MATHCARD
	VPH2
	OPTIMIZATION & RB
	PAST PROJECTS

	
                        
                    
	CONTROL AND OPTIMIZATION
	DOMAIN DECOMPOSITION
	FREE SURFACE
	FSI ALGORITHMS
	PARALLEL ALGORITHMS
	REDUCED ORDER MODELLING

	
                        
                    
	ERRATA CORRIGE
	REVIEWS

	
                        
                    
	PAST SEMESTER PROJECTS	SPRING SEMESTER 2014-2015
	AUTUMN SEMESTER 2014-2015
	SPRING SEMESTER 2013-2014
	AUTUMN SEMESTER 2013-2014
	SPRING SEMESTER 2012-2013
	AUTUMN SEMESTER 2012-2013
	SPRING SEMESTER 2011-2012



	APPLICATIONS	
                        APPLICATIONS
                    
	ANEURYSM RISK ASSESMENT
	COMPUTATIONAL FLUID DYNAMICS
	GEOMETRIC PDES
	HEART MODELING
	HUMAN CIRCULATORY SYSTEM
	PHASE FIELDS
	SAILING BOAT DESIGN
	BIOREACTORS
	BRAIN MODELLING


	HIGH PERFORMANCE COMPUTING

	
                        HIGH PERFORMANCE COMPUTING
                    
	JOURNAL ARTICLES
	BOOKS & BOOK CHAPTERS
	PhD THESIS
	REVIEWS
	TECHNICAL REPORTS
	CONFERENCE PAPERS & PROCEEDINGS
	PRESENTATIONS & TALKS
	STUDENT PROJECTS

	ISOGEOMETRIC ANALYSIS
	MODEL ORDER REDUCTION
	SOFTWARE

	
                        SOFTWARE
                    
	ALINGHI
	EPFL-LNCC
	FSI
	RB
	SINERGIA
	SAILING BOAT
	HP2C
	IST-EPFL
	MATHCARD
	VPH2
	OPTIMIZATION & RB
	OTHER PROJECTS


    

    
			

			

			
			
			

			
			
			
			Share:
			
			

			
			
			
			
			
			CMCS
			CMCS
			

			
			
			
               


            


            


Chair of Modeling and Scientific Computing (CMCS)

1 July 1998 - 1 December 2017

Director: Professor Alfio Quarteroni

 

The CMCS research group deals with the development, analysis, and application of mathematical and numerical models for the integration of complex systems. Solution methods are developed and applied to domains as diverse as fluid dynamics, structural analysis, mass transport, heat transfer and, more in general, to multiscale and multiphysics applications. Our approach is carried out across several fields such as numerical linear algebra for large scale and high performance computing, constructive approximation theory using finite elements, spectral elements, isogeometric analysis and reduced order models, partial differential equations, optimization, control, direct and inverse problems, uncertainty quantification. Complex multidisciplinary systems such as the Haemodel, the two ERC Advanced Grants Projects Mathcard and iHEART (for the simulation of the cardiovascular system), yacht design for America's cup, optimization of therapeutical tools in medicine and surgery, and many others, have been successfully addressed.
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                                News

                        
Your own virtual heart for

	non-invasive heart diagnostics




 

Alfio Quarteroni and his team are building a virtual heart model based on personalized medical images that may one day help cardiologists and cardiac surgeons non-invasively diagnose pathological heart conditions. The team recently modeled and simulated the behavior of a patient’s aortic valve.

 



            


            



	
	



	
		
		 

		 

		News
		 

			Prof. Alfio Quarteroni awarded the ERC Advanced Grant "iHEART" (April 2017) (following the former ERC Advanced Grant "MATHCARD" awarded in 2008).
	ECCOMAS Award for the best PhD Thesis in 2015 to Dr. F. Negri (CMCS, EPFL)

				Dr. Federico Negri, member of the Chair of Modelling and Scientific Computing, MATHICSE, SB, EPFL, has been awarded the ECCOMAS Award for one of the two best PhD Theses in 2015.

				Many congratulations to Federico!
			
	Dr. C. Malossi awarded the Gordon Bell Prize 2015 as member of a team of scientists of IBM Research and the California Institute of Technology.
	Prof. Alfio Quarteroni awarded the Galileo Galilei International Prize for Science 2015.


		 

				Alfio Quarteroni, chair of the Gauss 2014 Prize Committee, together with South Korean president (her excellency Park Geun-hye) and Stanley Osher (prize winner), at ICM 2014 in Seoul.


		 

			A. Q. elected Full Member of Academia Europaea, 2014
	A. Q. nominated Honorary member of ECMI, 2014
	A. Q. nominated Member of the IMU Circle, 2014


		 

		 

		Recent books
		 

				A. Quarteroni, A. Manzoni, F. Negri

						Reduced Basis Methods for Partial Differential Equations

						Springer, Unitext Series, vol. 92, 2015.
					
	 
		A. Quarteroni, F. Saleri and P. Gervasio

						Scientific Computing with MATLAB and Octave, Third Ed. (in Japanese)

						Maruzen Publishing Co., 2015.
					
	 
		A. Quarteroni, R. Sacco, F. Saleri, and P. Gervasio

						Matematica Numerica, Quarta Ed.

						Springer-Italia, 2014.
					
	 
		A. Quarteroni, F. Saleri and P. Gervasio

						Scientific Computing with MATLAB and Octave, Fourth Ed.

						Springer, 2014.
					
	 
		A. Quarteroni

						Numerical Models for Differential Problems

						Springer, 2013.
					
	 
		A. Quarteroni, G. Rozza

						Reduced Order Methods for modeling and computational reduction

						Springer, 2013.
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