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” CSC11F Advanced Data Structures and Algorithms
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B~ Last updated on 2017/12/15

Data structures play a key role in computer science and engineering. They are essential
BEORE components to implement many efficient algorithms. This graduate-level course covers
advanced topics not studied in introductory courses on algonthms and data structures. This
course focuses on not only theory but also on practice to implement the advanced data
structures and algorithms.

/ Course outline

The core course covers several advanced data structures related to balanced search trees,
BEoRN S BERE range queries, sets and persistent data structures as well as advanced algorithms for string,
o= T T I i = (g 1= |9 networks, computational geometry and artificial intelligence. Students should seek to
goals develop a solid understanding of commeoen and practical data structures as well as technigues
used in their implementation to solve real world problems.

1. Introduction. Review of fundamental data structures and algorithms as well as theory and
technigues to analyze algorithms.
2. Balanced Tree. Basic Binary Search Trees, Treap, Red-Black Tress, Splay Trees, eftc.
3. Range Query. Segment Trees, Range Minimum Query, Lazy Evaluation, Heavy-Light
Decompaosition, etc.

am 4. Sets. Union Find Trees, Merge Technigues, Persistent Data Structures, ete.
BRAT SN 5. String Matching. Suffix Arrays and Trees, Rolling Hash, Trie, etc.
6. Network Flow. Max-Flow, Min-Cost-Flow, Bipartite Matching, etc.
7. Computational Geometry. Closest Pairs, Range Search, Sweep Algorithms, Segment
Intersections, Voronoi Diagrams, etc.
8. Heuristic Search. Search Pruning, A*, Iterative Deepening, [DA®, etc.
It is subject to change, so some of these topics may be omitted and additional topics can be
selected depending on the progress.

#Class schedule

1. Introduction to Algerithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
and Clifford Stein.
2. Algorithm Design Manual, Steven S Skiena.

EeEEmn AR - HE Assignments 50 %
/ Grading method fcriteria Examinations 50 %

RS
/ Textbook(s)

BEro8EES » Reviewing undergraduate courses Algorithms and Dada Structures I and II is expected.
VTV R T =i iz i Ml » The students should have basic skill of programming in C++ or Java.
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