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Larandemal

After a successful course, the student shall:

Kunskap och forstaelse

« show familiarity with the fundamental concepts of combinatorial search, optimization, and
declarative problem solving

« display knowledge of algorithmic optimization techniques and declarative problem-solving
methods

« demonstrate comprehension of practical applications and current state-of-the-art in search and

optimization for classical areas in Al in various industries

Fardighet och formaga

« demonstrate skills in modeling complex optimization problems and solving them using
appropriate Al techniques

« demonstrate the ability to implement optimization approaches and evaluate their performance
« show proficiency in using state-of-the-art Al tools for optimization and declarative problem

solving

Varderingsféormaga och férhallningssatt

« demonstrate the ability to critically analyze and compare different Al problem-solving
techniques

« demonstrate the ability to approach problem-solving innovatively and propose novel solutions

Innehall

This course equips students with advanced knowledge and practical skills in combinatorial
optimization and declarative problem solving, preparing them to tackle complex challenges from
classical areas of Al such as configuration, design, planning, scheduling, and diagnosis and
across various industries. Students will gain a comprehensive understanding of declarative
methods and meta-heuristic approaches, learning to model, optimize, and solve real-world
problems using state-of-the-art tools and techniques. The course emphasizes hands-on
experience and innovative thinking to foster adaptability in problem solving.
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The course includes the following elements:

- Part I: Declarative Problem Solving. This part covers declarative methods for solving
combinatorial optimization and search problems. Students will explore advanced modelling
techniques, focusing on logic-based methods and constraint satisfaction. Examples of such
methods are

* answer-set programming

« answer-set programming with integer constraints (e.g., clingcon, clingo-dl)

* constraint programming and optimization tools (e.g., MiniZinc, Google OR-Tools, CPLEX).
- Part II: Optimization by Intelligent Techniques. This part focuses on heuristic and meta-
heuristic approaches to optimization. Students will learn a variety of techniques and algorithms
and apply them to solve complex problems efficiently. Such techniques include (but are not
limited to)

* heuristics and meta-heuristics,

+ evolutionary computation, and

+ swarm intelligence.

Undervisningsformer

The course comprises of several modes of instruction, such as lectures, mini-projects, and

tutoring.

Undervisningen bedrivs pa engelska.

Férkunskapskrav

Godkinda kurser om minst 9o hp inom huvudomradet Datateknik, Elektroteknik (med
relevanta kurser i Datateknik), eller motsvarande, eller avklarade kurser om minst 150 hp fran
Civilingenjorsprogrammet i Datateknik, och genomgangna kurser i Artificiell Intelligens, 7,5 hp
och Kunskapsrepresentation och den semantiska webben, 7,5 hp eller motsvarande. Dessutom

kravs kunskaper i Engelska 6 eller motsvarande kunskaper.

Examination och betyg
Kursen bedéms med betygen 5, 4, 3 eller Underkind.

Poingregistrering av examinationen for kursen sker enligt foljande system:

Examinationsmoment Omfattning | Betyg
Projekt! 2,5hp 5/4/3/U
Inlamningsuppgifter 5hp u/G

! Bestimmer kursens slutbetyg vilket utfirdas foérst nir samtliga moment godkints.

Kurslitteratur
The literature list for the course will be provided eight weeks before the course starts.

The principal texts are:
Title: Answer set solving in practice.
Author: Gebser, M., Kaminski, R., Kaufmann, B., & Schaub, T.
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Publisher: Springer Nature.
ISBN: 3031015614, 9783031015618

Title: How to solve it: modern heuristics, 1st ed.
Author: Michalewicz, Z., & Fogel, D. B.
Publisher: Springer Science & Business Media
ISBN: 978-3-662-04131-4

Title: Introduction to Evolutionary Computing, 2nd ed.
Author: Eiben, A. E., & Smith, J. E.

Publisher: Springer Berlin, Heidelberg

ISBN: 978-3-662-49985-6

Title: Theory and Principled Methods for the Design of Metaheuristics, 1st ed.
Author: Borenstein, Y., & Moraglio, A.

Publisher: Springer Berlin, Heidelberg

ISBN: 978-3-662-51955-4
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