
0. Introduction

The discipline of algorithm design, analysis and implementation is vast, covering 
many different application areas, types of objects to be processed, requirements, 
design and analysis techniques. Accordingly, the broad field of algorithmics has 
developed many specialized sub-disciplines, each with its own research 
community and scientific literature. At first sight, for example, there appears to be 
little in common between the study of numerical algorithms, with error analysis as a 
central issue, and discrete, combinatorial algorithms. But on a deeper level we 
encounter concepts and techniques that apply to algorithms of any kind.

This course aims to present basic concepts and techniques selected from a broad 
range of algorithmic problems. Because of the vastness of the field, it cannot aspire 
to be a comprehensive survey. It is rather a bird's eye view or panorama map of the 
landscape of algorithmics, highlighting instructive examples selected from different 
regions. These examples are intended to illustrate concepts and techniques that 
reappear in different areas and settings. Thus, we hope to convey to the diligent 
reader a frame of mind and a way of thinking about how to approach algorithmic 
problems of any kind. Returning to the analogy of a landscape, we aim to guide the 
reader to see the forest, not just individual trees.

The level of presentation is that of a second course on algorithms, typically 
following a standard course on algorithms and data structures. Further 
prerequisites include  undergraduate mathematics courses such as the basics of 
discrete mathematics, linear algebra, and calculus, as well as programming.

Topics to be treated include: Computational geometry. Graph algorithms and 
network optimization. Algorithm analysis techniques. Numerical algorithms. Linear 
programming. Approximation Graph algorithms. Randomized algorithms. Online 
algorithms and competitive analysis.
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