
About the course
Some form of uncertainty is almost always present when important decisions are made. This is also the case for 
logistics planners, whether planning is performed at a strategic, tactical, or operational level. Decision support in 
the form of optimization tools can help planners make better choices, but many optimization problems are hard to 
solve and require specialized search methods to identify good solutions. 

This course focuses on heuristic algorithms, in particular metaheuristics, and their application to optimization prob-
lems where uncertainty is taken into consideration. Examples from several applications in routing and scheduling 
are used to illustrate state-of-the-art techniques.  You could find more about the course content here:  
https://www.himolde.no/english/studies/courses/log/2021/autumn/drl027.html

The course is free of charge for all PhD students. 
 
Recommended requirements:
The course is suitable for PhD candidates with some knowledge about stochastic optimization, who may learn how 
this domain can be approached using heuristics; PhD candidates with some knowledge about heuristics, who may 
learn how they need to be adapted to efficiently deal with stochastic problems; and PhD candidates with knowl-
edge about vehicle routing and scheduling problems, who may learn how stochastic versions of such problems 
can be handled by heuristics.

Evaluation: Writing an academic paper/report on a topic related to the curriculum 
Grades: The grades will be Pass/Fail. 
 

Module leader: Professor Lars Magnus Hvattum: lars.m.hvattum@himolde.no
Contact person: Øystein Nerland: oystein.nerland@himolde.no 

Molde University College, Specialized University in Logistics
P.O. Box 2110, 6402 Molde, Norway

• Credits: 5 ECTS
• Time:  Week 46, 15 to 19 Nov.  2021
• Place:  Molde University College 

• Application deadline: 15 October 2021
• Application form: https://nettskjema.no/a/204340
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Topics:
• Introduction to optimization under uncertainty
• Introduction to heuristics
• Introduction to metaheuristics for stochastic optimization
• Modelling paradigms, including: Markov decision processes, stochastic programming (multi-stage, dual-

level), and robust optimization
• Heuristic algorithms, based on GRASP, adaptive large neighborhood search, tabu search, iterated local 

search, and progressive hedging

Routing and scheduling problems, including the stochastic inventory routing problem, a fleet size and mix 
problem in offshore wind, the robust vehicle routing problem with time windows, and a stochastic and dy-
namic maritime pick-up and delivery problem.

The student’s learning outcomes after completing the course 
By the end of the course, the participants should be able to
• discuss different paradigms for stochastic optimization
• present basic designs of common metaheuristic frameworks
• explain common ways of adapting metaheuristics to solve stochastic optimization problems
• provide details of implementations of GRASP for solving Markov decision processes; adaptive large 

neighborhood search for robust optimization problems; tabu search for dynamic and stochastic routing 
problems; GRASP, iterated local search and progressive hedging for stochastic programming problems

• identify sources of uncertainty in typical applications of vehicle routing and scheduling problems
• write a well-structured academic report/paper on a specialized topic within heuristics for stochastic 

optimization

Forms of teaching and learning
• Reading papers and book chapters
• Attending lectures (1 week intensive lectures)
• Writing academic report/paper 

Physical or digital participation
The course will normally require physical participation at Molde University College that week, but one 
month prior to the course, we will assess the need for an alternative digital format under the prevailing situ-
ation with respect to national and international travelling restrictions. Please indicate in your application 
weather your registration is only valid if the course could be done without physical presence.”


