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CIS 677: ADVANCED TOPICS IN ALGORITHMS AND COMPLEXITY

Syllabus

There would be two broad topics: (a) the core techniques and (b)

application spaces. Time breakup is rougly 50-50 in the two subtopics.

The applications part would be more broad and any student interested in a

particular topic can pursue the applications to further depth. Depending

on student participation we may have a project and a presentation of the

work done regarding the project.

(a) Core Study:

Rougly in some order: Combinatorial Duality, Arrangements,

Combinatorics, Triangulations, Zone theorems, Cuttings, e-nets, VC

dimension, Incidences, Davenport Schinzel Sequences Algorithmic Range

Searching, topological sweep, vertical decompositions, fractional

cascading, incremental constructions, parametric search, fixed

dimension linear programming, Lower bounds.

(b) Applications

Range searching/Point Location, Covering, GIS Terrain, etc.  Motion

Planning, Localization, Art Gallery, Watchman and evasion problems,

etc.  BSP, Visibility Graphs, Visibility, Hardware, Collision

detection etc.  Plus any other topic depending on student interest and

time.
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