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This book presents computer programming as a key method for solving
mathematical problems. There are two versions of the book, one for
MATLAB and one for Python. The book was inspired by the Springer
book TCSE 6: A Primer on Scientific Programming with Python (by
Langtangen), but the style is more accessible and concise, in keeping
with the needs of engineering students. The book outlines the shortest
possible path from no previous experience with programming to a set
of skills that allows the students to write simple programs for solving
common mathematical problems with numerical methods in
engineering and science courses. The emphasis is on generic



algorithms, clean design of programs, use of functions, and automatic
tests for verification.
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Anja Schedel analyzes two models in the field of algorithmic game
theory which both constitute bilevel problems in networks. The first
model is a game-theoretic variant of the well-known Steiner forest
problem, and one is interested in an optimal sharing of the cost of the
Steiner forest. The author provides (and partially exactly characterizes)
network structures which allow for cost-minimal pure Nash equilibria.
The second model is motivated from privatized public roads, in which
private, selfishly acting firms build roads, and as compensation for
their investment, are allowed to set prices for using the roads. For a
basic model of this situation, the author shows existence and
uniqueness of pure Nash equilibria. The existence result requires a
non-standard proof approach since techniques like Kakutani’s fixed
point theorem cannot be applied directly. Die Autorin Anja Schedel
received her PhD from the University of Augsburg in Germany. She is
currently working as a postdoctoral researcher at the University of
Augsburg. Her main research interests lie within the field of algorithmic



game theory and include, in particular, cost sharing, bilevel
optimization, and flows over time.



