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Work Load
10 credits (ECTS)
Type of the course
Theoretical and practical subject
Level of the course
Master/PhD level
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Contents
The course will focus on variety of combinatorial and geometric questions on convex polytopes, along with some rather diverse application. We begin with an introduction to discrete and convex geometry. Discrete geometry deals with combinatorial properties of geometric objects and many of the underlying phenomena are connected to the concept of convexity.  It is concerned with properties of finitely generated geometric objects such as polytopes and polyhedra, triangulations and polyhedral complexes, configurations of lines and, more generally, hyperplanes in Euclidean and other spaces, the theory of rigid and flexible frameworks, tilings, and packings. Many problems in discrete geometry arise from questions in computational geometry related to algorithms for analyzing discrete geometric structures and we will in a second part of the lecture particularly focus connections to combinatorics. For this purpose we will visit special convex polytopes (permutohedron, associahedron, order polytope, etc) and draw connections to hyperplane arrangements, matroids, and oriented matroids. 
Form of teaching
The course is connected as a semi-virtual course with weekly virtual lectures/seminars, including course notes, as well as two in person meetings (3 days) of which one will be held at UiT and one at UiB,  and is partitioned in two equal parts: The first  will build up the theoretical background via lecture materials, and during the second part the students are expected to work in groups on concrete projects/topics exemplifying  applications or advanced topics. These projects will be presented during the second in person meeting. 
If needed will the meetings be held in hybrid form, too and a remote participation will be possible. The participants will be supported financially from the Pure Mathematics in Norway project to attend these meetings. 
Exam and assessment
The exam will be oral involving an external examiner. It will be evaluated with grades A-F according to the overall knowledge and the results of mandatory assignments. Time of exam: December 2021, dates upon agreement.
Recommended reading/syllabus 
(Books marked in bold face are highly recommended and the other books are additional resources)
· M. Joswig, T. Theobald: Polyhedral and algebraic methods in computational geometry,  Springer, 2013

· G.M. Ziegler. Lectures on polytopes, GTM 152, Springer, 1995

· A. Barvinok: A course in convexity, American Mathematical Society, 2002.

· R. Stanley, An Introduction to Hyperplane Arrangements

