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Introduction to Algorithms
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Data Structures
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The course objective is to teach the foundations of the design of algorithms. The course gives the students tools
and techniques in basic and advanced algorithms with an emphasis on knowledge of a variety of subjects and

fields and on analysis and performance evaluation.

The subjects are:

1. Introduction: polynomial vs. intractable algorithms and problems.

2. Graphs algorithms: Strongly connected components.

3. Graphs algorithms: Minimum spanning tree (Kruskal, Prim)

4. Graphs algorithms: Shortest paths (Dijkstra, Belman-Ford)

5. Difference constraints and shortest paths

6. All-pairs shortest paths: Dynamic programming and Floyd-Warshall algorithm
7. Flow networks: Ford-Fulkerson method (If possible: Edmonds-Karp algorithm), Max-flow-
Min-cut Theorem. (If possible: Maximum matching in bipartite graphs)

8. String matching algorithms: naive, Rabin-Karp, KMP.

9. Polynomials multiplication and FFT.




10. Introduction to randomized algorithms: Monte-Carlo and Las-Vegas algorithms, analysis
of random choice of pivots in Quicksort algorithm, Karger algorithm for finding min-cut in

graphs (If possible: Skip-list data structure).
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