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Syllabus

Mathematical and Computational Consulting


Course Code:	7MAT011
Course Title: 	Mathematical and Computational Consulting
		Matematisk och beräkningsinriktad problemlösning i samverkan
Subject:		Mathematics
Credits:		7.5 ECTS
Degree Level:	Doctoral


Course approval
The syllabus was approved by the Faculty of Health, Science and Technology, 
5 November 2025 and is valid from the spring semester 2026 at Karlstad University.

Language of instruction
The course is conducted in English.

Prerequisites and selection
The course is open to students admitted to doctoral studies in mathematics, computer science, physics, and materials engineering. The course is for research education students admitted at Karlstad University.

Learning outcomes
After completing the course, the research education student should be able to:
· Engage with researchers from different fields to identify and describe interdisciplinary problems of mutual interest.
· Formulate mathematical models that describe a problem of interest.
· Implement computational solutions using appropriate coding, simulation, and software tools to solve and simulate the formulated models.	
· Assess the potential and limitations of research in the field, understanding its impact, and the individual’s responsibility in its application. 
· Communicate findings and insights efficiently to the collaborating researcher by written reports and oral presentations.


Course content
The course revolves around a project with a researcher that is not directly related to the PhD student’s primary dissertation topic. This interdisciplinary approach enables the student to apply their core expertise to new and diverse problems, fostering innovation and collaboration. 

The course will guide students in engaging with researchers from another field to understand their challenges and identify specific problems of mutual interest. The students will learn to formulate suitable mathematical models to describe these problems and implement computational solutions using appropriate coding, simulation, and software tools. Throughout the course, the students will interact with the collaborating research group, discussing the findings and insights as part of an iterative process that involves reflecting on the work, identifying areas for improvement, and refining the models. 

By the end of the course, the students will have gained hands-on experience in applying their mathematical and computational skills to real-world problems outside their main topic of study. The students will also develop valuable consulting skills, including problem-solving, interdisciplinary collaboration, and communication. 

Reading list
See separate document.

Examination
For a passing grade, the students must study the course literature and discuss the content with the instructor(s). Each student must also give a presentation that summarises the studies and the key theorems at a seminar.

Grades
One of the grades Fail (U) or Pass (G) is awarded in the examination of the course.

Quality assurance
A written evaluation is carried out at the conclusion of the course. The result of the evaluation is collated in accordance with The Higher Education Ordinance, Chapter 1, § 14.

Course Certificate
Course certificate is issued on request.




Goal matrix

The course contributes to partial fulfilment of the goals marked with an X below.

	 
	Doctoral
	
	 
	 
	 
	Licentiate
	 

	 
	Knowledge and understanding 
	
	 
	 
	 
	Knowledge and understanding 
	 

	1a
	 - demonstrate broad knowledge and systematic understanding of the research field and
	X
	 
	 
	1a
	demonstrate knowledge and understanding in the field of research including
	X 

	1b
	advanced and up-to-date specialised knowledge in a limited area of this field, and
	
	 
	 
	1b
	current specialist knowledge in a limited area of this field as well as
	

	1c
	familiarity with research methodology in general and the methods of the specific field of research in particular.
	X
	 
	 
	1c
	specialised knowledge of research methodology in general and the methods of the specific field of research in particular
	

	 
	Competence and skills 
	
	 
	 
	 
	Competence and skills 
	 

	2a
	 - demonstrate capacity for scholarly analysis and synthesis as well as
	X
	 
	 
	2a
	demonstrate the ability to identify and formulate issues with scholarly precision critically, autonomously and creatively and to
	X 

	2b
	to review and assess new and complex phenomena, issues and situations autonomously and critically
	
	 
	 
	2b
	plan and use appropriate methods to undertake a limited piece of research and other qualified tasks within predetermined time frames in order to contribute to the formation of knowledge
	 X

	3a
	 - demonstrate the ability to identify and formulate issues with scholarly precision critically, autonomously and creatively, and to
	X
	 
	 
	2c
	as well as to evaluate this work
	 

	3b
	plan and use appropriate methods to undertake research and other qualified tasks within predetermined time frames and to review and evaluate such work
	X
	 
	 
	3a
	demonstrate the ability in both national and international contexts to present and discuss research and research findings in speech and writing and in dialogue with the academic community and
	 X

	4
	 - demonstrate through a dissertation the ability to make a significant contribution to the formation of knowledge through his or her own research
	
	 
	 
	3b
	society in general
	 

	5a
	 - demonstrate the ability in both national and international contexts to present and discuss research and research findings authoritatively in speech and writing and in dialogue with the academic community and
	X
	 
	 
	4
	demonstrate the skills required to participate autonomously in research and development work and to work autonomously in some other qualified capacity.
	 X

	5b
	society in general
	
	 
	 
	 
	 
	 

	6
	 - demonstrate the ability to identify the need for further knowledge and
	X
	 
	 
	
	 
	 

	7
	 - demonstrate the capacity to contribute to social development and support the learning of others both through research and education and in some other qualified professional capacity.
	X
	 
	 
	
	 
	 

	 
	Judgement and approach
	
	 
	 
	
	Judgement and approach
	 

	8a
	 - demonstrate intellectual autonomy and disciplinary rectitude as well as
	X
	 
	 
	5
	demonstrate the ability to make assessments of ethical aspects of his or her own research
	 

	8b
	the ability to make assessments of research ethics, and
	X
	 
	 
	6
	demonstrate insight into the possibilities and limitations of research, its role in society and the responsibility of the individual for how it is used
	X 

	9
	 - demonstrate specialised insight into the possibilities and limitations of research, its role in society and the responsibility of the individual for how it is used.
	X
	 
	 
	7
	demonstrate the ability to identify the personal need for further knowledge and take responsibility for his or her ongoing learning.
	X 
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