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Optimization 

/Optimeringslära/ 

SCB Code: 10105 

(This a translation of the general decision in Swedish) 

General description of the subject 

Optimization deals with theory and methods to formulate, analyze and solve decision problems with the 
help of mathematics. Application of optimization methodology on a decision problem requires a 
mathematical model of the problem and an optimization algorithm to find a solution to the problem. 

The mathematical model describes which solutions are possible/allowed and the value of each solution. 
The solutions are represented by variables (the decision maker's choice), the limitations by constraints, 
and the value by an objective function. 

An optimization algorithm computes an optimal solution to a given optimization problem; different 
types of models require different algorithms. Since real optimization problems can have millions of 
decision variables, these calculations are often very time-consuming. 

Scientific activities in optimization are to develop new and better optimization methods for different 
problem classes, to derive theoretical properties of various optimization problems and optimization 
methods, as well as structuring and modeling decision problems in various applied fields, so that they 
can be attacked with optimization. 

Goals and objectives of the PhD studies 

The education will provide a solid foundation for qualified continued work in optimization and related 
areas, in industry or academia. 

The education is intended to give training in scientific methodology, manifested in a dissertation, as well 
as solid knowledge of the main theoretical and methodological topics in optimization, including an 
understanding of how decision problems can be modeled for application of optimization methods. 

Curriculum 

Courses 
The course part of the education is divided into a basic level, which aims to give PhD students a broad 
knowledge and understanding within the research area of optimization, and an advanced level, which 
aims to provide deep knowledge and understanding of the subject, especially in the student's own 
research field. The rate of the basic level courses for the licentiate and PhD degree normally coincide 
and includes 45 credits (ECTS). The advanced level courses consist of 15 credits and 75 credits 
respectively. Active participation in seminars can be part of the course component. 
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Practical work with applications from business or society can, after the supervisor's assessment, be 
credited as a course within the degree with a maximum of 10 credits in a licentiate degree and a 
maximum of 20 credits in a PhD degree. The courses consist of a basic part and an advanced part. 

Basic part 
This part contains a common base of basic level courses in optimization. 

 Linear Optimization 

 Nonlinear Optimization 

 Discrete Optimization 

 Network Optimization. 

Advanced part 

 (A) Advanced Optimization Theory 

May contain specialization in the fields above, as well as 

 Constraint Programming  

 Decomposition Methods 

 Dynamic Programming 

 Multiobjective Optimization 

 Global Optimization 

 Heuristics/Approximation Methods 

 Non-differentiable Optimization 

 Interior Point Methods 

 Combinatorial Optimization 

 Quadratic Programming and Linear Complementarity Problems  

 Optimization of Dynamical Systems 

 Optimization Modeling and Usage of Software for Optimization 

 Parallel Optimization 

 Robust Optimization 

 Route Planning 

 Semidefinite Programming 

 Stochastic Optimization 



 Structural Optimization 

 Traffic Optimization. 

(B) Other mathematical topics: 

This includes subjects that strengthen the mathematical base, eg., 

 Analysis, Honours Course, or equivalent 

 Convex Analysis 

 Graph Theory 

 Probability Theory 

 Numerical Linear Algebra 

 Functional Analysis 

 Topology. 

(C) Computer science topics 

This includes subjects that strengthen skills for implementation, etc., eg. 

 Data Structures 

 Parallel Programming 

 Complexity 

 Algorithmic Structures 

 GPU Programming. 

(D) Applied subjects (maximum 30 credits) 

This includes courses in relevant applied fields, such as finance, telecommunications, mechanical 
engineering, robotics, computer science, power systems, biotechnology, medical research. 

(E) Other skill-enhancing subjects: 

 Pedagogical education 

 Theory of Science 

 Research Methodology 

 Research Seminars 

 


