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Computational Mathematics 
/Beräkningsmatematik/ 

SCB Code: 10105 

(This a translation of the general decision in Swedish) 

General description of the subject 

Computational Mathematics is a branch of applied mathematics that develops and analyzes 
numerical methods and algorithms for the solution of problems mainly from natural science and 
technology, formulated as mathematical models. Important concepts are sensitivity to noise in the 
data of the mathematical model (well-posedness) and the stability and convergence of the numerical 
approximation. Other important issues are the efficiency of the algorithms, software aspects and 
computer implementation (for instance on parallel computers). The research is method oriented, but 
could be conducted in close connection with an application. The research is mainly oriented towards 
the solution of time-dependent partial differential equations. 

Goals and objectives of the PhD studies 

The PhD education should provide basic and broad knowledge in computational mathematics and 
deeper insight into one or more parts of the subject. It should also provide the necessary abilities to 
conduct independent research and development work within computational mathematics. 

Curriculum 

Courses 
A number of basic courses in computational mathematics (see point 1), designed to provide broad 
knowledge and understanding within the research area Computational Mathematics are 
compulsory. These basic courses in computational mathematics comprise approximately 60 credits 
(ECTS). Furthermore, PhD courses in other relevant topics such as fluid mechanics, wave physics, 
applied mathematics, computer science, optimization theory, mathematical statistics, visualization 
and control theory can also be part of the degree. 

The PhD student will acquire deep knowledge and understanding of computational mathematics 
through the selection of the other courses described in sections 2, 3 and 4, which are chosen with 
respect to the intended thesis in consultation with the supervisor. 

Basic courses in computational mathematics (mandatory courses for all students) 

 Numerical Methods for Partial Differential Equations 

 Numerical Methods for Ordinary Differential Equations 

 Matrix Computations and Numerical Linear  Algebra 

 Iterative Methods for Linear Systems and Eigenvalue Problems 

 Algorithms for Parallel Computers. 
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Basic mathematical courses 
These courses are given in collaboration with other disciplines at the department. The courses 
can/should be designed with alternative objectives with respect to the PhD student's interests and 
needs. Examples of such courses are: 

 Functional Analysis 

 Measure and Integration Theory 

 Partial Differential Equations 

 Convex Analysis 

 Linear Algebra 

 Non-linear Analysis  

 Probability Theory and Stochastic Processes. 

Optional advanced courses in computational mathematics, for example, 

 Curve and Surface Approximation 

 Numerical Fourier and Wavelet Analysis 

 Inverse and ill-posed problems 

 Linear and Non-Linear Least Squares Problems 

 Software Development for Numerical Computations 

 Classical Articles in Numerical Analysis. 

Other competence enhancing courses 

 Pedagogical education 

 Research Methodology and Ethics 

 Research Seminars 

 


